Caption

(l; = Figure number of the diagram,

* = Ses note indicated by the letter.

-BER = SOR Test Unit device for monitoring the

continuity of the shunt opening and closing
release winding {see note D)
-BGB1, 2, 8, 8 = Auxiliary contacts of circuit-breaker,

-BGB4 = Auxiliary let-through contact of circuit-breaker
with momentary closing during circuit-breaker
cpening.

-BGBS = Contact for elsctrical signalling of undervoltage
release de-energized.

-BGB11 = Contact for cutting off electrical signal -BGB4
if opening operation is performed in the manual
mode.

-BGS1 = Limit contact of spring loading motor.

-BGS2 = Contact for signalling closing springs loaded-
discharged.

-MAS = Motor for loading closing sorings (see note C).

-MBC = Shunt closing release (see note D).

-MBO1 = First shunt opening release (see note D}.

-MBO2 = Becond shunt opaning releass (see note D).

-MBO3 = Opening solenold for release outside circuit-
breaker.

-MBO4 = Third shunt opening release (see note D).

-MBU = Undervoltage release {(ses note B).

-QAB = Circuit-breaksr applications.

-RLE1 = Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized,

(Consumption can be limited by connecting
a delayed operation enabling pushbutton in
series).

-8FC = Pushbutton or contact for closing circuit-
breaker.

-SFO = Pushbutton or contact for opening circuit-
breaksr,

-TB7 = Rectifier for release -MBQO3.

~-XDB = Terminal box of circuit-breaker circuits.

-XDB10, ... ,17 = Connectors of applications

i

Description of the figures

Fig. 1 = Circuit of motor for loading closing springs (see
note C).

Flg. 2 = Shunt closing release {anti-pumping is achieved
mechanically), (see note D).

Fig.3 = Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized Consumption can
be limited by connecting a delayed pushbutton in
serles so as to snable the operation.

Fig. 5 = Instantaneous undervcltage release (see note B).

Fig. 6 = Circuit of third apening release with continuous
control of winding {see note D).

Fig. 7 = Circuit of first opening release with continuous
control of winding (see note D).

Fig. 2 = Circuit of second opening release with continuous
control of winding (see note D).

Fig. 10 = Opening solenoid for release outside circuit-
breaker,

Fig. 11 = Opening solenoid for release outside circuit-breaker
with AC supply.

Fig. 26 = Electrical signalling of closing springs loaded and
discharged,

Fig. 30 = Auwxliary let-through contact of circuit-breaker with
momentary closing during circuit-breaker opening.

Fig. 31 = Available auxiiary contacts of circuit-breaker.

Fig. 32, ..., 35 = Available auxiliary contacts of circuit-breaker.

60 = Contact for electrical signalling of undervoltage
release de-energized.
70, ..., 73 = Avallable auxiliary contacts of circuit-breaker.

Fig.

Fig.
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5. Electric circuit diagram

Incompatibility
The circuits indicated in the following figures cannot be
supplied at the same time in the same circuit-breaker:

5-6 10-11 32-33-34-35 70-71-72-73

Notes

A) Clrouit-breaker is equipped solely with the applications
specified in the order confirmation. Consult this catalogue
for information about how to make out an order.

B) The undervoitage release can be supplied for energizing
with voltage derived from the supply side of the cirouit-
breaker or from an independent source.

Circult-breaker closing is only allowed when the release
is energized (closing lock is obtalned machanically). If
there Is the same power supply for the shunt closing and
under-voltage releases and the circuit-breaker must close
automatically when auxiliary voltage returns, there must
be a 50 ms delay between the under-voltage release's
enabling instant and energizing of the shunt closing
release. ‘

Incompatible with -MBO4.

C} Check power of auxiliary circuit to find out whether several
motors for loading the closing springs can be operated at
the same time. To prevent excessive power draw, springs
must be loaded by hand before auxiliary circuit is powered,

D} The clrcuit for monitoring the continuity of the release
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various different releases.

E} When fig. 6 is required, contact -BGB3 (41-42) of fig. 32-33
is not available and fig. 34-35 cannot be supplied.

When fig. 9 Is required, contact -BGB1 (43-44) of fig. 31 is
not available.

F)} Only available for 31,5 kA.
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Electric circuit diagram of withdrawable circuit-breakers for UniGear switchgear
and PowerCube enclosure 12 .. 24 kV 1VCD 400155
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5. Electric circuit diagram

The electric clrcuit diagram given in this section regards the

withdrawable circuit-breakers for UniGear switchgear and

s

=

For circuit-breaker of ZS8.4 switchgears the following
diagrams are avallable:

PowerCube 12 ., 24 KV enclosures; for withdrawable circuit- 1VCD400158  Standard version
breakers with motorized truck, see diagram 1v¥CD400156, 1VCD400159  Version with moterized truck.
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Electric circuit diagram
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Caption
(]

*

-BER

-BGB1
-BGB4

-BGB6
-BGB11
-BGD1
-BGS
-BGS2
-BGTH
-BGT2
-BGT3
~MAS
-MBC
-MBO1
-MBO2
-MBG3
-MBC4
-MBU

-QAB
-RLET

-RLE2

Figure number of the diagram.

See note indicated by the letter.

SOR Test Unit device for monitoring continuity
of shunt opening and closing release winding
(see note D)

Auxiliary contacts of circuit-breaker.

Auxiliary let-through contact of circult-breaker
with momentary closing during circuit-breaker
opening.

Contact for electrical signalling of undervoltage
release de-energized.

Cantact for cutting off electrical signal -BGB4 if
cpening operation is performed in the manual
mode.

Enclosure door position contact.

Limit contact of spring toading motor.

Contact for signalling ¢losing springs loaded-
discharged.

Electrical signalling contacts for circuit-breaker
in racked-in position (ses note F)

Electrical signalling contacts for circuit-breaker
in tsolated position (see note F).
Circuit-breaker position contact, cpen during
isolating travel.

Motor for loading closing springs (see note C).

= Shunt closing release {see note D).
= First shunt opening release (see note D).
= Second shunt opening release (see note D).

It

Opening solenolid for release outside circuit-
breaker.

Third shunt opening release (see note D).
Under-voltage release (see nota B).
Circuit-breaker applications.

Locking magnet. Mechanically inhibits circult-
breaker closing if de-energized. {Consumption
can be limited by connecting a delayed
pushbutton in series so as to enable the
operation).

Locking magnet (on truck). Mechanically inhibits
cireuit-breaker racking-in and Isolating if de-
energized. (Consumption can be limited by
connecting a delayed pushbutton in series so as
to enable the operation).

-SFG

-SFO

-TB7
-XDB
-XDB10Q, ..., 27 = Connectors of applications

-XDB28

Pushbutton or contact for closing clrcuit-
breaker.

Pushbutton or contact for opening circuit-
breaker.

Rectifier for release -MBO3.

Terminal box of circuit-breaker circults.

il

= Connector of applications.

Description of the figures

Fig.
Fig.

Flg.

Fig.

Fig.
Flig.

Fig.

Fig.

Fig.
Fig.

Fig.

1

2

3

10

1

1

Circuit of motor for loading closing springs (see
note C). .

Shunt closing releass (anti-pumping is achisved
mechanically}. (see note D).

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized. {If -BL1 is required,
provide this figure when fig.31 or 32 are selected).
Consumption can be limited by connecting a
delayed pushbutton in series so as to enable the
operation,

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized, (If -RL1 is required,
provide this figure when ig.33 or 34 are sslected).
Consumpticn can be limited by connecting a
dslayed pushbutton in series so as to enable the
operation.

instantaneous undervoltage release (see note B).
Circuit of third opening release with continuous
control of winding (see note D).

Cireult of first opening release with continuous
control of winding (see note D),

Locking magnet {on truck). Mechanically inhibits
circuit-breaker racking-in and isolating if de-
energized. (Consumption can be limited by
connecting a delayed pushbutton in series sc as to
enable tha operation).

Circuit of second opening release with continuous
contral of winding (see note D).

Opening solenocid for release outside circuit-
breaker.

Opening solencid for release outside circult-breaker
with AC supply.
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5. EIthric circuit diagram

Fig. 26 = Electrical signalling of closing springs loaded and
discharged.

Fig. 30 = Awuxiliary let-through contact of circuit-breaker with
momentary closing during circuit-breaker opening.

Fig. 31, ..., 34 = Available auxiliary contacts of circuit-breaker
(see nots E).

Fig. 51 = Contacts for slactrical signalling of circuit-breaker in
racked-in and isolated positions located on circuit-
breaker truck {obligatory when fig. 31 or 32 are
required).

Fig. 52 = Contacts for electrical signalfling of circuit-breaker in
racked-in and isolated positions located on circuit-
breaker truck (supplied on request when fig. 33 to
34 are required).

Fig. 80 = Contact for electrical signalling of undarvoltage
release de-energized.

Incompatibility
The circuits indicated in the following figures cannot be
supplied at the same time in the same circuit-breaker:

10-11

4-31-32 5-6
33-34-51 51-562

3-4 3-33-34
31-32-33-34 31-32-52

i12

Notes

A) Clrcult-breaker is equipped solely with the applications
spacified in the order confirmation. Consult this catalogue
for information about how to make out an order.

B) The undervoltage release can be supplied for energizing
with voltage derived from the supply side of the circuit-
breaker or from an Indepsendent source.

Circuit-breaker closing is only allowed when the release
is energized (closing lock is obtained mechanically). If
there is the same power supply for the shunt ¢losing and
under-voltage releases and the circuit-breaker must close
automatically when auxiliary voltage returns, there must
be a 50 ms delay between the under-voltage release's
enabling instant and energizing of the shunt closing
release,

Incompatible with -MBO4,

C) Check power of auxiliary circuit to find out whether several
motors for loading the closing springs can bs operated
at the same time. To prevent excesslve power draw, the
springs must be loaded by hand before auxiliary circuit is
powered.

D) The circuit for monitoring the continuity of the release
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various diffsrent releases:

-MBQH4 incompatible with -MBU.
-MBO4 not available on Vimax and VD4 50KA,

E) When fig. 6 is required, contact -BGB1 (23-24) of fig. 32-
34 is not available.

When fig. 7 Is required, contact -BGB1 (3-4) of fig. 31-32-
33-34 Is not avallable.

When fig. @ is required, contact -BGB1 (7-8) of fig. 31-32-
33-34 is not available.

When fig. 10 or 11 are required, contact -BGB1 (31-32) of
fig. 32 and 34 is not avallable.

When fig. 30 is required, contact -BGB1 (25-26) of fig. 32
and 34 is not available.

F) The contacts for electrical signalling of clrcuit-breaker in
isolated and racked-in position (-BGT1 and BGT2) shown
in fig. 51-52 are installed on circuit-breaker truck (movable
part).

G) Fig. 8 is supplied when fig, 31 or 32 are required.

Fig. 4 is supplied when fig. 33 or 34 are required (in this
casg, it is obligatory to supply -BGT3).

Hj Fig. 10 is only available for VD4 up to 31.5 KA and Vmax.
Fig. 11 is only available for VD4 up 1o 31.5 KA.

[} The energizing voltage must be the same for both signals.
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-breakers 36 kV 1VCD 400237
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5. Electric circuit diagram

The electric circult diagram given In this section regards the
withdrawable circuit-breakers with breaking capacity
up to 36 kV.
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Note: the withdrawable version with motor-operated truck is
not available for 38 kV.
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5. Electric circuit diagram o
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Caption
O

*

-BER =

-BGB1, ... 8

-BGB6 =

I

-BGB11

-BGD1 =
-BGSH
-BGS2 =

-BGT1 =

-BGT2 =

-BGT3 =

-MAS =
-MBC =
-MBO1 =
-MBO2 =
-MBO3 =

-MBO4 =
-MBU
-QAB =
-RLEY =

Figure number of the diagram.
Ses note indicated by the letter.
SOR Test Unit device for monitoring continuity
of shunt opening and ¢losing release winding
(ses note D)

= Auxiliary contacts of circuit-breaker.
Auxiliary let-through contact of circuit-breaker
with momentary closing during circuit-breaker
opening.
Contact for elsctrical signaliing of undervoltage
release de-energized.
Contact for cutting off electrical signal -BGB4 if
opening operation is performed In the manual
mode.
Enclosure door position contact.

= Limit contact of spring loading motor.

Contact for signalling closing springs loaded-
discharged.

Electrical signaling contacts for circuit-breaker
in racked-in positicn (see note F).

Contacts for electrical signalling of clrcuit-
breaker in isolated position (see note F).
Circuit-breaker position contact, open during
isolating travel.

Motor for loading closing springs (see note C).
Shunt closing releass (see note D).

First shunt opening release (see note D).
Second shunt opening release (see note D).
Opening solenoid for release outside circuit-
breaker.

Third shunt opening release (see note D).

= Under-voltage release (see note B).

Circuit-breaker applications.

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized.
{Consumption can be limited by connecting
a dslayed operation enabling pushbutton in
series).

%/

e

e

-RLE2 = Locking magnet (on truck}. Mechanically inhibits
circuit-breaker racking-in and isolating if de-
energized. (Consumption can be limited by
connecting a delayed pushbutton in series so as
to enable the operation).

-SFC = Pushbutton or cantact for closing circuit-
breaker.

-SFO = Pushbutton or contact for opening circuit-
breaker,

-TB7 . = Rectifier for relsase -MBO3.

-XDB = Terminal box of circuit-breaker clrcuits.

. XDB10, ..., 27 = Connactors of applications.

-XDB28 = Connector of applications.

Description of the figures

Fig. 1 = Clrcuit of motor for loading closing springs {see
note C).

Fig. 2 = Shunt closing release (anti-pumping Is achieved
mechanically), (see note D).

Fig. 3 = Locking magnet. Mechanically inhibits circuit-

breaker closing if de-energized. (If -RL1 Is
required, provide this figure when fig, 31 or 32
are selected). Consumption can be limited by
connecting a delayed pushbutton in series so as
to enable the operation.

Fig. 4 = Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized. (if -RL1 1s
required, provide this figure when fig.33 or 34
are selected). Consumption can be limited by
connecting a delayed pushbutton in series so as
to enable the operation.

Fig. 6 = Instantaneous undervoltage release {see note
B).

Fig. & = Circuilt of third opening releass with continuous
control of winding (see note D).

Fig. 7 = Circuit of first opening release with continuous

control of winding (ses note D).
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5. Electric circuit diagram

Fig. 8 = Locking magnet (on truck). Mechanically inhibits

circuit-breaker racking-in and isolating if de-
energized. (Consumption can be limited by

connecting a delayed pushbutton in series so as

to enable the operation).

Fig. 9 = Circuit of second opening relsase with
continuous control of winding (see note D).

Fig. 10 = Opening solencid for release outside circuit-
breaker. -

Fig. 11 = Opening solencid for release outside circuit-
breaker with AC supply.

Fig. 28 = Electrical signalling of closing springs leaded
and discharged.

Sig. 30~ = Auxilary let-through contact of circuit-breaker
with momentary closing during clrcuit-breaker
opening.

Fig. 31, ..., 34 = Available auxiliary contacts of circuit-breaker
{see note E}.

Fig. 51 = Contacts for electrical signalling of circuit-

breaker in racked-in and isolated positions
located on circuit-breaker truck (obligatory
when fig.31 or 32 are required).

Fig. 62 = Contacts for electrical signalling of circuit-
bresker in racked-In and isolated positions
located on circuit-breaker truck (supplied on
request when fig.33 to 34 are required).

Fig, 60 = Contact for slectrical signalling of undervoltage
release de-energized.

Incompatibility
The circuits indicated in the following figures cannot be
supplisd at the same tima in the same circuit-breaker:

10-11

3-4 3-33-34
31-32-33-34  31-32-52

4-31-32 5-6
33-34-51 51-52

118

=

Notes

A) The circuit-breaker Is equipped solely with the applications

specified in the order confirmation. Consult this catalogue
for Information about how to make out an order.

B) Tha undervoltage release can be supplied for energizing
with voltage derived from the supply side of the circuit-
breaker or from an Independent source,

Clrcult-breaker closing is only allowed when the release
is energized (closing jock is obtalned mechanically). If
there is the same power supply for the shunt closing and
under-voltage releases and the circuit-breaker must close
automatically whan auxiliary voltage returns, there must
be a 50 ms delay between the undsr-voltage releass's
enabling instant and energizing of the shunt closing
releass.

Incompatible with -MBO4,

C) Check power of auxiliary ¢ircuit to find out whether several
motors for loading the closing springs can be operated at
the same time. To prevent excassive power draw, springs
must be loadad by hand before auxiliary clreuit is powered.

D) The circuit for menitoring the continuity of the release
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various different releases.

-MBO4 incompatible with -MBU.

E) When fig. 6 is required, contact -BGB3 (41-42) of fig, 32-
34 Is not available,

When fig. 9 Is required, contact -BGB1 (43-44} of fig. 31-
32-33-34 Is not available.

When fig. 10 or 11 are required, contact -BGB3 (31-32) of
fig. 32 and 34 is not available.

When fig. 30 is required, contact -BGB3 (63-54) of fig. 32
and 34 is not available.

F) The contacts for electrical signalling of circuit-breaker in
racked-in and isolated positions (-BGT1 and -BGT2) shown
in fig. 51-52 are located on dircuit-breaker truck (moving
part).

() Fig. 3 is supplied when fig. 31 or 32 are required. Fig. 4 is
supplied whan fig. 33 or 34 are required (in this case, it is-
obligatory for -BGT3 to be supplied).

H) Fig. 10 is only available for VD4 up to 31.5 kA, Fig. 11 is
only avaflable for VD4 up to 31.5 kA,

[} The energizing voltage must be the same for both signals.
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PEHLA s

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Lialson {STL)

Test Report

Report No.: 0045 Ra CopyNo: O Contents: 19 Sheets

Equipment under test: Metal-clad alr-insulated switchgear panei type ZS1.2, rated voltage 24 kV,
’ drawing-no. GCE 8010459 R0104, with vacuum circuit-breaker type
VD4P 2420-25.

B Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
g Client: . ABB Calor Emag Mitteispannung GmbH, D-40472 Ratingen, Genmany

Testing station: PEHLA - Testing Station Ratingen

Date of test: 28" November 2000

Applied test specifications; |EC 60298; 1990-12, clauses 6.1.1,6.1.3-6.1.7,
IEC 60694: 1986-05, clauses 6.2.1,6.2.3 -6,2.8,

Tests performed: Dielectric iype test.
Standard fightning impulse withstand voftage test at 125 kV and power-
frequency withstand voltage test at 50 kV to earth, between phases and

across open switching device,

Test results: The Z81.2-type panel passed the dielectric type test successfully.
The respective requirements are met,

GESELLSCHAFTIF(IR ELEKTRISCHE

HOCHLEISTE PRPFUNGEN
ﬁhnmal Committes
/

annheim, 07" December 2000

Deantssher .-
Akkrediticrungs
Rat T

The test results relate only to the items tested.

Without & written permission of PEHLA it is not allowed to\make Peproduction in extracts of this
document. Copying the cover sheet accompanled by sheef \and th&-sheets mentioned here is

an exception.

L PVAT B STy
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PEHLA® GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0045Ra Sheet: 2

Accreditation

The PEHLA-Testing Station Ratingen has been approved by the DATech (German accreditation body for technology)
according to DIN EN 45001 for tests in the field of high-voltage switchgear and controlgear and power engineering
equipment (Registration-No. DAT-P-032/93).

Under reference to DIN EN 45001 PEHLA states the following:

- The accreditation of the PEHLA-Testing Station or any of its test reports by themselves in no way constilute or
imply product approval by DATech or any other body.

- If someons refers to a test in an accredited PEHLA-Testing Station this reference shall include the accreditation
body, i.e. DATech, the relevant scope of the accreditation and the appropriate registration number.,

STL-Member

PEHLA is foundation-member of the Short-Clrcuit Tesling Liaison (STL) which has been founded in March 1969.
STL is & forum for the intemational cooperation of the testing organisations with the further full members ASTA (GB),
CESI (1), ESEF (F), KEMA (NL), SATS (N; S, SF) and STLNA (USA). In the framework of EC, STL has been
recognised in 1982 by ECTC as agreement group.

PEHLA-Documents

A Certificate

is Issued for type tests which have successfully been carried out in fuii compliance with the relevant specifications or
standards and STLGuides valid at the time of the test.

For these tests the equipment under test must be clearly identified by technical description, drawings and additional
specifications.

A Test Document

is Issued for parls of type fests which have successfully been carried out In full compliance with the relevant
specifications or standards and STL Guides valid at the time of test.

For these tests the equipment under test must be cleariy identified by technical description, drawings and additional
specifications. :

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/or clients instructions.

Similarly, this test report contains all test results, details of the conditions under which the tests were carried out, also
detalls refating to the behaviour of the equipment during test, and its condition after the tests.

Addresses;

Office: PEHLA.Geschiftsstelle
Hallenweg 40
D-68219 Mannheim

Testing Station: PEHLA-Testing Station Ratingen
Oberhausener Str. 33
D-40472 Ratingen

Manufacturer:  ABB Calor Emag Mitteispannung GmbH
Oberhausener Str. 33
D-40472 Ratingen

Client: ABB Calor Emag Mittelspannung GmbH

Oberhausener Str. 33
u__\i

D-40472 Ratingen
04PES602
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Report No.: 0045Ra . Sheet: 3
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PEHLR  GcsELSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0045Ra Sheet: 4

List of Test Participants

Representatives of the Test Committee:

Mr. A. Meier PEHLA- Testing Stafion Ratingen
Mr. W, Stolz PEHLA- Testing Station Mannheim

Test Engineer:
Mr. U. Lisseck PEHLA- Testing Station Ratingen

Other Participiants: -
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PEHLA  GEsELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report Mo.:  0045Ra Sheet: 5
Technical Data of Test Object
Switchgear
Ratings assigned by the manufacturar

Test Object: Metal-clad air-insulated switchgear panel
Type: Z81.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 07550027/2017/00 Year of manufacture: 2000
Drawing No.: GCES8010459 R0104 index 00

Rated voltage 24 kv

Rated lightning impulse withstand voltage 125 kv

Rated switching impulse withstand voltage - kv

Rated power frequency withstand voitage 50 kv

Rated frequency 50/60 Hz

Rated normal current of busbar 2500 A

Rated normal current of tee-off 2500 A

Rated peak withstand current 63 kA

Rated short-time withstand current 25 kA

Rated duration of short-circuit 3s

Insulating medium air

Rated operating pressure (abs./20 °C) - kPa
Minimum operating pressure {abs./20 °C) - kPa

=

Permissible values for internal arc faults:

Peak current 63 KA
Short-time currant 25 kA
Duration of short-circuit 1s
Max. ambient air temperature 40 °C

The above switchgear panel is fully described in the mentioned drawings.

Essential characteristics and installed devices:

busbar 2 x 80 mm x 10 mm/ R 5 mm, Cu, insulated, with bushing plate (left and right).
busbar tee-off conductor 2 x 100 mm x 10 mm / R 5 mm, Cu, insulated.

tulip insulator with contact pin @ = 79 mm.

current transformer type TPU 65.11, manufacturer: ABB,

serial-no. L1: 058 246; L2: 058 247; L3: 058 248,

earthing switch type EKB 2406-275, serial-no. 06/050/00.

cable conductor 2 x 100 mm x 10 mm / R 5 mm, Cu, bare,

Date of receipt of test object: 27" November 2000
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PEHELA  GESELLSCHAFT EOR ELEKTRISCHE HOCHLEISTUNGSBRIUFUNGEN
6

Report No.: 0045Ra

Technical Data of Test Object

Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer

Test Object: Vacuum circuit-breaker
Type: VD4P 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7008269/4002/00 Year of manufacture:
Drawing No.: GCE 7000162 R1104 index 00 (circuit-breaker)
Vacuum interrupter: Type VG4S, L1:No. 00G4S01196, L2: No. 00G4S801192, L3: No. 00G4501194
Drawing No.; GCE 7005535 R0102 index 02 (interrupter)
Rated voltage 24 kv
Rated lightning Impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voitage 50 kV
Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated peak withstand current 83 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 25 kA
D.C, component 30 %
Rated short-circuit making current " 83 kA
Rated transient recovery voltage: .
Peak value 41 kv
Rate of risé 0.47 kVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 s -CO-3 min-CO
Arc extinguishing medium Vacuum
Number of poles 3
Number of units per pole 1
Rated opening time <45 ms
Rated closing time “approx. 60 ms
Rated voltage of trip coil 220 V-DC
Rated voltage of closing coil 220 v-DC
Rated supply voitage 220 v-DC
Rated frequency of supply voltage - Hz
Max, ambient air temperature 40 <C
Further specifications: -

Essential characteristics: -

Date of receipt of test object: 27" November 2000

Sheet:

2000
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PEHLA  GESELLSCHARTFUR ELEKTRISCHE HOCHLETSTUNGSPRUFUNGEN
Report No.:  0045Ra Sheet: 7

List of Drawings

The manufacturer has guaranteed, that the equipment submitted for test has been
manufactured in full accordance with the foliowing drawings. PEHLA has verified that
these drawings adequately represented the equipment tested. These drawings have been
stamped and signed by PEHLA representatives and are kept

Bl with the test documents at the test laboratory.

[ at the client,

A copy of the following drawings is part of this Test Report.

Drawing-No. index Title Additional remarks
. GCE 8010459 RO104 | 00 SwitchGear 24kV; PW.1000 -
’ GCE 8012050 RO101 |01 Cable connecting bar system 2500A -
GCE 7000162 R1104 | 00 Einschub fiir Z51.2 24kV VD4P 2420..25 -
—
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PEHLMR  GESELLSCHAFT fUR EEEKTRISCHE HOCHLEISTUNGSPRUEUNGEN

Report No.: 0045Ra Sheet: 11

Technical Data of Test Circuit
Power Frequency Voltage

HVT R

Technical Data

HVT - High Voltage Test Transformer: Type TEO 250720, serial-no. 268 734,
manufacturer. MeRBwandler-Bau, Bamberg

Rated Voltage 260 kv

Rated Capacity 50 kVA

Short Circuit Impedance 148 %
TO - Test Object: Z51.2/24 kV-type panel, 2500 A

M - Voltage Measurement: Capacitive Divider Type CM 300.([dent-No. ELK—000994§ in
connection with a Peak Voltmeter Type DMI 551/Haefely
(ident-No. ELK-000989)

Verification of Calibration:

- Capacitive Divider (ldent-No. ELK-000994, ELK-000990, ELK-000892):
calibrated on April 1998 at DEACE/LH,
Calibration Report-No. 9800086.

- Peak Voltmeter Typ DMI 651 (Ident-No. ELK-000989):
calibrated on April 2000 at DECMS/LK,
Calibration Report No. 2000353,
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PERILEA  GESELLSCHAFT FOR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN”

Report No.; D045Ra Sheet; 12

Technical Data of Test Circuit
Lightning Impuise Voltage 1.2/50

o

Technical Data
Impulse Generator Type SGS-200/6, WO: 513809, manufacturer: Haefely

Maximum Charging Voltage Uy = 200 kv
Number of Stages n = 2

Surge Capacity per Stage Cs = 800 nF
Load Capacltance Ce = 1000 pF
Damping Resistance Ro = Rs + Rge
Internal Front Resistance per Stage Rei = 200
External Front Resistance Rse = 3000
Discharge Resistance Re = 2Re

Tail Resistance per Stage Re = 115Q

TO - Test Object:  Z251.2/24 kV-type panel, 2500 A

M - Voltage Measurement: Capacitive Divider Type CS 200 SPZ (Ident-No. ELK-000893,
ELK-000894) in connection with a Peak Voltmeter Type DMI 551/
Haefely (Ident-No. ELK-000989) and Oscilloscope Type
TDS520 (ldent-No. ELK-000545),

Verificatin of Calibration:

- Capacitive Divider (ldent-No. ELK-000893, ELK-000894, ELK-000922, ELK-001074):
Calibrated in February 1998 at FGH Mannheim,
FGH-Calibration-Report-No. 050 DKD-K-15901 98-02.

- Peak Voltmeter Type DM 551 (Ident-No. ELK-000989):
Calibrated in Mai 2000 at FGH Mannheirn,
FGH-Calibration-Report-No. 073 DKD-K-15801 00-05.

- Oscilloscope Type TDS520 (Ident-No. ELK-000545);
calibrated in March 2000 at DECMS/LK,
Calibration-Report-No. 2000297,

B
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PEFHLR® ceseLLscHAFT FUR EFEKTRISCHE HOCHLETSTUNGSPRUEUNGEN
Report No.: 0045Ra Sheet: 13

Lightning Impulse Voltage with the Test Object connected
(Standard Value: 1.2+ 30 % /50 + 20 % / peak 3 %)
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PEHMELLA  GESELLSCHAFT FOR ELEKTRISCHE HOCHLEISTUNGSPRUEUNGEN

Report No.: 0045Ra Sheet: 14

Atmospheric Conditions during Tests

Date of test: 28th November 2000

IEC17A/867/Q: Corrigendum to subclause 6.2.1 of IEC60694, 2000-01
(Indices: ~ power frequancy voltage; + positive lightning impulse voltage; - negalive lightning Impulse voltage)
Input data Correction factors calculated applied
air temperature t: 195 °C air density ky~: 1.006 -
air pressure b: 1017 hPa | correction factors i+ 1.006 -
air humidity h: 7.212 gim® ki ¢ 1.006 -
- 50% disruptive- Ug~: kv | air humidity kg~ 0.954 -
discharge voltages | Ugs: kv | correction factors ko 0.962 -
Us. kv ' ke : 0.962 ;
minimum discharge path L m | atmospheric Ki~: 0.960 0.860
correction factors Kis : 0.967 0.967
K : 0.967 0.967
-
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Report No.: 0045Ra

——

Lightning Impulse Voltage Test
Power Frequency Voltage Test

‘%

Sheat:

Test performed: Test of insulation phase-to-phase, phase-to-ground and against shutter.

Date of test: 28™ November 2000
Condition of test object before test: Factory new, clean and dry.

Connections to test object: For further details see the entry in column "Condition’

Front time Ty: 1.26 us

Time to half-value T,: 810 us

Test frequency f: 50 Hz

All voltage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 'C, 1013 hPa and 11 g/m°.

Test Arrangement 1; .
weg |
; el
=N,
it
| {Iﬁ :
N Applied power Result
! abe | frequency voltage
Prmeamme ! ~kV
App!led Iighlning Test duration or
Voltage number of
Condition applied to Earthed Impuliek\\?ltage impulses /
- breakdowns
Vacuum circuit-breaker in test position, A BCabcF 50 1 minute/0
shutters closed. +125 16/0
Infeed of the test voltage at the led-out -125 15/0
busbar right hand.
B ACabcF 80 1 minute/0
+125 15/0
-125 15/0
c ABabcF 50 1 minute/0
+125 1510
-125 15/0
Vacuum circuit-breaker in test position, a ABCbcF 50 1 minute/0
shutters closed. +125 15/0
infeed at the cable connecting bar in the -125 15/0
cable compartment.
b ABCacF 50 1 minute/0
+125 15/0
-125 15/0
c ABCabF 50 1 minute/0
+125 15/0
-125 156/0
Remarks: Aa=Phasel1, B,b=Phasel C,c=PhaselL3, F=Frame
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Report No.: 0045Ra Sheet:

Lightning Impulse Voltage Test
Power Frequency Voltage Test

Test performed: Test of insulation phase-to-phase, phase-to-ground and across
open switching device.

Date of test: 28" November 2000
Condition of test object before test: Factory new, clean and dry.
Connections to test object: For further details see the entry in column "Condition’

Fronttime Ty 1.26 us Time to half-value T, 51.0us Testfrequency f. 50 Hz

All voltage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 'C, 1013 hPa and 11 g/fm®.

16

Test arrangement 2:
Applied power Result
F frequency voltage
~kV
Applied kghtning Test duration or
Condition aggliit:g?o Earthed lmpuliek\\.'loltage ;‘;g’ub;;g
- breakdowns
Vacuum clrcult-breaker in service position A BCabcF 50 1 minute/0
and open. +125 ' 15/0
Infeed of the test voltage at the led-out -125 15/0
bushar right hand.
B ACabcF 50 1 minute/0
+125 15/0
-125 15/0
c ABabcF 50 1 minute/0
+125 15/0
125 15/0
Vacuum circuit-breaker in service position a ABChcF 50 1 minute/0
and open. +125 16/0
infeed of the test voltage at the cable -125 15/0
connecting bar in the cable compartment.
b ABCacF 50 1 minute/0
+125 1510
-125 , 15/0
o] ABCabF 50 1 minute/0
+125 1510
-125 15/0

)/'57

Remarks: A,a=PhaseLi, Bh=Phasel2, C,c=Phasel3, F=Frame
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PEHELR  GESELLSCHAFTFORELERTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.: 0045Ra Sheet: 17
Lightning Impulse Voltage Test
Power Frequency Voltage Test
Test performed: Test of Insulation phase-to-phase and phase-to-ground.
Date of test: 28™ November 2000
Condition of test ohject before test: Factory new, clean and dry.
Connections to test object: Infeed of the test voltage at the led-out busbar right hand.
Fronttime Ty: 1.26 us Time to half-value T,: 51.0us Test frequency £ 50 Hz
All voltage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 'C, 1013 hPa and 11 g/m®.
Test Arrangement 3:
PPN Sha
:A ) E
pAL e
! D ;
grm——— ': ‘
P T
I Applied power Result
! T abe |F frequency voltage
frmmeneeee ' ~KV
Appiled fightning Test duration or
Condition agglt{:g?o Earthed impuIiak\\rlohage :::“3:3:; s°;
N breakdowns
Vacuum circuit-breaker Aa BCbcF 50 1 minute/0
in service position and closed +125 1510
-125 1511
Bb ACacF 50 1 minute/0
+125 15/0
-125 1510
Cc ABabF 50 1 minute/0
+125 15/0
-125 15/0

Remarks: Aja=Phasel1, Bb=Phasel2, C,c=Phasel3, F=Frame
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

ReportNo.: (0511Ra Copy No: 1 Contents: 72 Shasts

Test object: Vacuum circult-breaker type VD4/P 24.06.20 p275 in metal-enclosed alr-msulated
switchgear type UniGear ZS1, 1000 mm width
Designation: VDA4/P 24.06.20 p275 in UniGear ZS1 (1000 mm width)

Rated voitage: 24 kV Rated normal current: 630 A Rated frequency: 50/60Hz
Rated short-circult breaking current: 20 kA

Manufacturar: ABB P.T. S.p.A.

Client: ABB P.T. S.p.A.
Testing statton:  PEHLA-Testing Laboratory Ratingen
Date of test: 10" February, 09" and 10" March 2005

Apptlied test specifications:

The tests have been carried out in full compliance with the below mentioned standards.

Test procedure and test parameters were sirictly according to:

IEC 62271-200/ 1% Ed. / 2003-11, Clauses 6.6 and 6.101

IEC 60694 / Ed. 2.2 / 2002-01, Clause 6.6

IEC 62271-100/ Ed. 1.1 / 2003-05, Clause 6.106

According to STL Objectives and Operating Principles PEHLA Issues a Test Document folfowing exclusively the above
mentioned test specifications and the STL Guides wherever applicable.

Tests performed:

Three-phase short-time withstand current and peak withstand current test of the main circuit.
Three-phase making and breaking capacity test based on 20.0 kA at 24 kV comprising the basic test
duties T10, T30, T60, T100s and T100a {dc-component of 35 %).

No-load eperations and measurement of the resistance of the main circuit before and after the tests.
Power frequency withstand voltage test at 50.0 kV — 1 min before and after the tests as a condilion
check.

Test results:

The above mentioned vacuum circuit-breaker in metal-enclosed air-insulated switchgear passed the
short-time withstand current and peak withstand current test and the three-phase making and breaking
capacity test successfully.

. o GESELLSCHAFT FUR ELEKTRISCHE
- SR HOCHLEISTUNGSPRUFUNGEN

) 4/
sPEHLAS | jwi/u
?fo)) Qé’ | Mdnageme ttee
LAL-

Technical Committee
Manaheim, 20" July 2005

Deutscher
The test results relate only to the ttems tested. ‘ ékkredmerungs
The authenticity of this document is guaranteed by the integrity of the seal label and seal rikbon, y at .
Without a written permission of PEHLA it is not allo ?d o make reproduction in extracts of this mA EB
document. Copying the cover sheet accompanied by sheet 2 and the sheels mentioned hers i is
an excepfion.

03PEQ402
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Notes

Accreditation

The PEHLA-Testing Laboratory Ratingen has been approved by the DATech (German accreditation body for
tachnology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
pawer engineering equipment (Registration-No. DAT-P032/93).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in March

1669, STL is a forum for the international cooperation of the testing organisations with the further full members=- -

ASTA (UK), CESI (IT), ESEF {FR), KEMA (NL), SATS (NO; SE, Fi), STLNA (US, CA) and JSTC (JP}. In the
framework of EC, STL (EU} has been recognised in 1892 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

Is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is Issued for parls of type tests which have successfully been carded out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additfonal specifications.

A Test Report

is issued for all other tests which have been carried cut according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/or clients’ instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details refating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued Immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed resulis in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainly in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addressesg _

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68218 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory Ratingen
Oberhausener Str. 33
40472 Ratingen
Germany

Manufacturer;  ABB P.T. S.p.A.
Via Friuli, 4
24044 Dalmine (BG)
Italy

Client: ABB P.T. S.p.A.
Via Friuli, 4
24044 Dalmine (BG)
Italy .

D3PEQ402
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List of Test Participants

Representatives of Technical Committee:

Mr. Klaus Niemeyer PEHLA-Testing Laboratory Berlin-Siemensstadt, Germany
Mr. Joachim Qemisch PEHLA-Testing Laboratory Berlin-Siemensstadt, Germany
Dr. Thomas Ebke PEHLA-Testing Laboratory Ratingen, Germany o

Test Engineer / Test Operator:

Mr. Joachim Kdhter PEHLA-Testing Laboratory Ratingen, Germany
Dr. Thomas Ebke PEHLA-Testing Laboratory Ratingen, Germany

Representatives of Client:

Mr. Stefanc Magoni ABB P.T. S.p.A., Dalmine, ltaly
Further Participants:
Mr. Frank idaszek PEHLA-Testing Laboratory Ratingen, Germany
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Report No.:  0511Ra Sheet: 5

Technical Data of Test Object

Switchgear
Test object: Metal-enclosed air<insulated switchgear.
Designation: UniGear ZS1
Manufacturer: ABB P.T. S.p.A., Via Friuli, 4, 24044 Dalmine (BG), italy
Serial No.: -
Year of manufacture: 2004
Drawing No.: See shest 7
Ratings assigned by the manufacturer:
Rated voltage 24 kV
Rated normal current 630 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kV
Rated power-frequency withstand voltage 50 kV
Rated peak withstand current 63/65 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Insulating medium -
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C

Permissible values for internal arc faults:

Peak current B63/65 kA

Short-clrcuit current 25 kA

Duration of short-circuit 18
Further data: -

Essential characteristics and installed devices: -

16PEQ4Q2
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Further data:
Type and Serial No. of Poles: P4 with VG4, L1: EP00013111, L2: EP00013094, L3: EP00013173

% Essential characteristics: -

=2,

PEHLA
Report No.:  0511Ra Sheat:
Technical Data of Test Object
Circuit-Breaker

Test object: Vacuum circuit-breaker

Designation: VD4/P 24.06.20

Manufacturer: ABB P.T. S.p.A., Via Friuli, 4, 24044 Dalmine (BG), ltaly

Serial No.: 1VC1AE00038562

Year of manufacture: 2004

Serlal No. of drive: -

Drawing No.: See sheet 7

Ratings assigned by the manufacturer:
Rated voltage 24 kV
Rated narmal current 830 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage ' 125 kV
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 50 kV
Rated peak withstand current 50/52 kA
Rated short-time withstand current 20 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 20 kA
DC component of the rated short-circuit breaking current 35 %
Rated short-circuit making current 50/52 kA
Rated transient recovery voltage 41 kV
Rate of rise of transient recovery voiiage 0.47 kVius
First-pole-to-clear factor 1.5
Rated operating sequence 0-03s-C0O-15s-CO
Arc extinguishing medium vacuum
Rated filling pressure for operation - MPa abs.at20°C
Minimum functional pressure for operation - MPa abs.at20°C
Insulating medium -
Rated filing pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type} spring charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time 30-860 ms
Rated closing time 50 -80 ms
Rated supply voltage of opening device 110 V dc.
Rated supply voltage of closing device 110 V d.c.
Rated supply voltage of auxiliary circuits 110 V d.c.
Rated frequency of supply voltage - Hz

—~ 2
' GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPR JFUNGEN
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List of Identified Drawings

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet:

The manufacturer has submitted to the testing laboratory drawings and other data containing sufficient
information to unambiguously identify by type the essential details and parts of the test chject presented

for test.

The drawings have been stamped and signed by the manufacturer in order to guarantes that the
drawings or data schedules truly represent the test object to be tested.
Further these drawings have been stamped and signed by PEHLA representatives and are kept

[[] at the client.

with the test documents at the test laboratory.

The testing laboratory has checked that drawings and data schedules adequately represent the essential
detalls and parts of the test object to be tested, but is not responsible for the accuracy of the detailed

information.

The drawing(s) contained in this document are identical with the checked, stamped and signed drawings.

Drawing No. Rev. [P/D 7 Title Additional remarks
GCE8010459 R0103 01 D Abzweigfeld 24kV, TLG.1000 Included in the Test
Feeder panel 24kV, PW.1000 Report
TN 7414 - D Interruttore in Vuoto Tipo included in the Test
Vacuum Circuit Breaker Report
Type VD4/P 24kV 630-1250A
GCE8012502 R0103 o D MONTAGEPLATTE H=310, -
KONTAKT 35
Mounting plate H=310, contact 35
GCE8685778 PO121 03 b Kontaktstift -
N £10509 Gr. 810 - P Tabella Materiali N 510509 -
510509 Gr. 810 - b Completamento Interruttore -
C.B. Completion
N 1VCR003288 G0015 - P Tabella Materiali -
N 1VCR003288G
1VCR003288 GO015 - b Struttura con poll -
Frame with Poles
N 1VCR003324 G0O015 - P Tabella Materiali -
N 1VCR003324G
1VCR003324 GO015 - B Interuttore Base -
Base Breaker
N 1VCR003321 G0003 - P Tabella Materiali -
N 1VCR003321G
1VCR003321 GOCO3 -- D Commando con Albero -
Operating Mechanism with Shaft
N 510508 Gr. 802 - P Tabella Materiali N 510508 -
510508 Gr. 802 - D Montaggio Passanti € Tulipani -
Bushing and Tulip Mounting
GCE7004730 R0104 11 D Pal, vst. 24kV 1250A -

Pole complet 24kV 1250A

*Y P; Parts list, D: Drawing

Remarks: -
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Drawing
GCE8010459R0103
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.; 0511Ra Sheet: 10

Technical Data of Test Circuits
Short-Time Withstand Current and Peak Withstand Current Tests

Test performed STC - - .

_ Test No. PEHLA 0511Ra 03-04 - - -
. Circuit diagram SheetNo. | 11 - - -
- Current circuit - o . .
Number of phases 3 - - -

Power frequency ' Hz 50 - - .

Power factor < (.15 - - -

Earthing conditions - - - -

Generator / System earthed - - -
via 5 kQ
Transformer not - - -
earthed
Short-circuit point earthed - - -
Test object earthed - - -
Test object (test values) - - - -
Number of phases -3 - - -
Measurement - - - -
Voltage measurement Dividers - - -
80kQ/ '
1.1 kQ
Current measurement Transf. - - -
50KkA/
5A
Remarks: -
%‘Q .
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Report No.:  0511Ra Sheet: 11

Circuit Diagram
Test Circuit for Three-Phase Tests
Peak Withstand Current and Short-Time Withstand Current Tests

Generator

\TATA\ Master Breaker
A\ | Make switch

@ Transformer

L0 Lo
g o = Curren
o rent

o TFansformers

: Voltage
) Dividers

| ] Test Object

Fat
AR
Y

—n.ll-l
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PEHLMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.: 0511Ra Shest: 12
Technical Data of Test Circuit
Short-Circuit Direct Test

Test performed T30 T80 T100 T10
Test No. PEHLA 0511Ra - 07-08 09-12 13-28 29-30
Circuit diagram (test circuit) ~ see sheet 13 13 13 13
.Test object .
Rated voltage kV 24 24 24 24
Rated frequency Hz 50 50 50 50
Short-circuit breaking current kA 6.00 12.0 20.0 2.00
Units under test - - - -
Voltage distribution % - - - -
Number of phases (test circuit) 3 3 3 3
| Power factor (test circuit) <0.15 <015 | <015 <0.15
Frequency (test circuit) Hz 50 50 50 50
Earthing conditions earthed via earthed via earthed via earthed via
Generator 5k 5kQ 5kQ 5kQ
Transformer " not earthed not earthed not earthed not earthed
Short-circuit point earthed earthed earthed earthed
Prospective transient recovery Required | Tested | Required | Tested | Required | Tested | Required | Tested
voltage velues | values | values | wvalves | values | values | values | values
Evaluation of oscillogram No. - prosp.| - |prosp. - {prosp. - prosp.
Crest value u, kV] 44.0 | 445 | 440 | 44.0 | 41.0 | 41.0 | 44.0 | 47.0
Time t, us| 19 38" ) 38 | 38 | 87 | 80 | 19 [66"
Time delay t4 us - - - - - - - -
Rate of rise uyfty or ugts kVius| 2.32 | 117 | 1.16 | 1.16 | 047 | 0.51 | 2.32 | 0.71
Uy kv - - - - - - - -
t us| - - - - - - - -
Remarks: " Due to limitations of the test plant the time coordinate t3 is higher than the required
values.
|
= L
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Report No.: 0511Ra

Sheet: 13

Circuit Diagram
Test Circuit for Three-Phase Tests
Basic Short-Circuit Making and Breaking Tests

HHE

Generator

Master Breaker

Make Switch
Inductance

Resistor

Transformer

Shunts

: Voltage
) Dividers

Test Object
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Report No.:  0511Ra Sheet: 14

Test Results
Three-phase short-time withstand current and peak withstand current tests

Test performed: Three-Phase Peak and Short-Time Withstand Current Tests,
52 kA /20 kA —3s

Date of test: 10" February 2005

Condition of test object before test: Factory new.

Test arrangement: Direct test circuit, circuit-breaker in air-insulated switchgear

Connections to test object: Infeed via copper bars to the busbar connection of the

switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable. -

Test No. PEHLA 0511Ra 03 04 - - - -

‘Short-circuit current - peak L1| kA | 523 | 366 - - - -

L2 | KA 406 | 29.8 - - - -

L3 | KA 46.1 | 3741 - - - -

Short-circuit current -rms  Firsteycle L1 | kA | 220 | 204 - - - -

L2} KA 227 | 19.9 - - - -

L3t kA 225 | 214 - - . -

Last cycle L1] kA 21.0 | 211 - - - -

L2 | kA 220 | 222 - - - -

E3| kA 214 | 21.5 - - - -

Equivalentcurrent L1 ]| kA | 21.0 | 206 - - - -

L2 | kA 221 | 218 - - - -

L3 ] kA 214 | 21.0 - - - -

Average value | kA 215 | 21.0 - - - -

Duration of short circuit $ 0.317 | 3.02 - - - | -

Short-time current L1 kA - 206 - - - -

L2 | kA - 217 - - - -

L3 KA - 21.0 - - - -

Average value | kA - 21.1 - - - -

Duration s - 3.00 - - - -

Emission of flame/gas/oil no no - - - .

Test result (P/N) P p - - - -
Resistance of the main circuit

Before test L1 p | 265 - - - - -

2| ue | 284 - - - - -

3| wa | 26.9 - - - - -

After test L1 p0 - 26.2 - - - -

L2| pQ - 271 - - - -

L3 | pQ - 26.2 - - - -

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standard
Remarks: PEHLA 0511Ra/01: Current calibration
PEHLA 0511Ra/02: No-load operation

Condition of test object after test:  Vacuum circuit-breaker type VD4/P 24.06.20 p275 In metal-
enclosed air-insulated switchgear type UniGear ZS1, 1000 mm
width without visible or functional change or damage. It opened by
its own mechanism energized at rated auxiliary voltage at the firs
attempt. Y &
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PEHLA

Report No.:  0511Ra

Test Restults
Basic Short-Circuit Making and Breaking Tests

Test performed:
Date of test:

Condition of test object before test:  As after PEHLA 0511Ra/ 04.

Test arrangement:
Connections to test object: .

Basic short-circuit making and breaking tests (T30)
09" March 2005

Direct test circult, circuit-breaker in gas insulated switchgear

infeed via copper bars to the busbar connection of the
T switchgear, short-circuited via copper bar at the cable terminals,

short-clreuit point earthed via cable.

Test No. PEHLA 0511Ra

07

| o8

Operating sequence and time intervals

0-0.35-C0-15s-CO

Applied voltage kV - 245 | 24.2
Making current {(peak) 1] KA - 104 | 11.2
L2 1 kA - 15.1 | 155
. L3 kA - 149 | 13.2
Breaking current (r.m.s.) L1| kA | 658 | 667 | 6.58
L2| kA | 668 | 6.77 | 6.81
L3| kA | 654 | 6,73 | 6.66
Average value | kA 860 | 672 | 6.69
Recovery voltage (r.m.s) L1 kV 13.8 | 142 | 140
L2 | kv 141 | 142 | 140
L3 kv 141 | 144 | 143
Transient recovery voltage Voltage uy | kV - - -
Time 44 Us - - -
TRV peak value u, | kV | 445 | 43.0 | 445
Timet; | s - - -
Time delayts | Hs - - -
Rate of rise udt; | kVips - - -
C-Operation Voltage of closing device vV - 94 94
Closing time | ms - 6834 | 626
Pre-arcing time | ms - - -
Maketime | ms - 634 | 626
O-Operation Voltage of opening device A 77 77 77
Opening time | ms | 59.8 | 60.7 | 59.0
Arcing time L1 ms 48 8.2 8.2
L2 | ms 9.6 7.8 3.0
L3 ms 9.4 28 8.2
Breaktime | ms | 694 | 68.9 | 67.2
Emission of flame/gas/oil, occurrence of NSDD no no no
Number of valid test - - -
Test result P P P

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standard

Remarks: PEHLA 0511Ra / 05 and 06:

Condition of test object after test: Switchgear and circuit-breaker were not inspected.

31PEC402

No-load operations
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Report No.. 0511Ra

Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed:

Condition of test object before test:  As after Test Pehla 0511Ra /08

Test arrangement:
Connections to test object:

Sheet: 23

Basic short-circuit making and breaking tests (T60)
Date of test: 09" March 2005

Direct test circuit, circuit-breaker in air-insutated switchgear
Infeed via copper bars to the busbar conneclion of the

switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No, PEHLA 0511Ra

11

| 12

Operating sequence and time intervals

0-0.35-C0-15s-CO

Applied voltage kV - 25.0 | 241 - - -
Making current (peak) L1]| kA - 201 | 255 - - -
L2 | kA - 325 | 328 - - -

L3 | KA - 20.8 | 25.7 - - -

Breaking current (r.m.s.) L1 | KA 125 | 13.0 | 125 - - -
L2 | kA 128 | 135 | 12.8 - - -

L3 KA 126 | 131 | 131 - - -

Average value | kA 126 | 132 | 12.8 - - -

Recovery voltage (r.m.s) L1] kV 14.1 142 | 1386 - - -
L2| kv | 142 | 145 | 138 - - -

L3| kv | 142 | 148 | 144 - - -

Transient recovery voltage Voltage uy | kV - - - - - -
Timet; | ds - - - - - -

TRV peakvalue u, | kV | 416 | 42.0 | 425 - - -

Timets | Hs - - - - - -

Time delayty | Ws - - - - - -

Rate of rise uJft; | KV/us - - - - - -

C-Operation Voltage of closing device v - 94 94 - - -
Closing time | ms - 62.8 | 63.5 - - -

Pre-arcing time | ms - - - - - -

Make time | ms - 62.8 | 635 - - -

O-Operation Voltage of opening device | V 77 77 77 - - -
Opening time | ms | 58.6 | 565 | 5§94 - - -

Arcingtime L1 | ms 7.8 7.6 8.2 - - -

L2| ms 34 7.8 3.8 - - -

L3 | ms 9.0 28 8.8 - - -

Breaktime | ms 676 | 64.1 68.2 - - -

Emission of flame/gas/oil, occurrence of NSDD no ne no - - -
Number of valid test - - - - - -
Test result P P P - - -

Legend: P: Passed in terms of ihe applied standard  N: Not passed in terms of the applied standard

Remarks: PEHLA 0511Ra /09 and 10:

Condition of fest object after test: Switchgear and circuit-breaker were not inspected.
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Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T100s}

Date of test: 09™ March 2005

Condition of test object before test:  As after PEHLA 0511Ra /12,

Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to test object: Infeed via copper bars to the bushar connection of the

switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra ' 15 | 18 - - -
Operating sequence and time Intervals 0-0.3s-C0-15s-CO - - -
Applisd voltage kv - 263 | 243 - - -
'Making current (peak) L1 ] kA - 40.3 | 475 - - -
L2] kA - 497 | 497 - - -

L3 | kA - 48.0 | 38.5 - - -

Breaking current (r.m.s.) 11 kA | 204 | 203 | 19.8 - - -
12| kA | 205 | 200 | 211 - - -

. L3]| kA | 198 | 19.8 | 201 - - -

Averagevalue | kA | 202 | 20.0 | 204 - - -

Recovery voltage (r.m.s) L1 | kv | 13.7 | 141 14.0 - - -
L2 | kv | 142 1 147 | 14.0 - - -

3| kv | 14.0 | 145 | 1441 - - -

Transient recovery voltage Voltage uy | kV - - - - - -
Timet; | ps - - - - - -

TRV peak value ug | kV 41.0 | 40.0 | 400 - - -

Timets | Ms - - - - - -

Time delay tqy | Hs - - - - - -

Rate of rise udls | KVius - - - - - -

C-Operation Voltage of closing device vV - 94 94 - - -
Closing tima | ms - 62.9 | 63.0 - - -

Pre-arcing time | ms - - - - - -

Make time | ms - 2.9 1 63.0 - - -

0-Operation Voltage of opening device v 77 77 77 - - -
Openingtime | ms | 61.0 | 61.3 | 618 - - -

Arcingtime L1 | ms 38 7.4 6.6 - - -

L2{ ms 8.6 8.4 2.6 - - -

L3 | ms 8.8 3.2 6.8 - | - -

Breaktime | ms | 698 | 89.7 | 684 - - -

Emission of flame/gas/oil, occurrence of NSDD ho no no - - -
Number of valid test - - - - - -
Test result P P P - - -

Legend: P:Passed in terms of the applied standard  N: Not passed in terms of the applied standard
A,
#E% PEHLA 0511Ra /13 and 14:  Tests with reduced values

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T100a)

Date of test: 09" March 2005

Condition of test object before test: As after PEHLA 0511Ra/ 18.

Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to test object: Infeed via copper bars to the cable terminals of the switchgear,

short-circuited via copper bars at the busbar connection, short-
circuit point earthed via cable.

Test No. PEHLA 0511Ra 19 | 20 | 21 - - | -
' Operating sequence and time intervals 0-3min-0-3min-0 - - -
Applied voltage kv - - - - - -
Breaking current (r.m.s.) L1] KA 187 | 188 | 179 - - -
L2 | KA 18.2 | 19.0 | 18.7 - - -

L3 | kA 187 | 180 | 188 - - -

Average value | KA 185 | 185 | 185 - - -

Breaking current - last current loop (peak) L1} KA - - - - - -
L2 | kA - - - - - -

L3 | kA - - - - - -

Duration of the last current loop L1 | ms - - - - - -

L2 ] ms - - - - - -

L3| ms - - - - - -

DC-component 11 % <20 | <20 | <20 - - -
L2] % <20 | <20 | <20 - - -

L3| % <20 | <20 | <20 - - -

Recovery voltage (r.m.s) L1{ kv | 136 | 134 | 137 - - -
L2 | kv 13.9 | 135 | 139 - - -

L3 | kV 13.7 | 138 | 138 - - -

Transient recovery voltage Voltage u; | kV - - - - - -
Timet, | HS - - - - -

TRV peak value u, | kV 3990 | 38.9 | 384 - - -

Timets | ps - - - - - -

Time delay t« | Ms - - - - - -

Rate of rise uJ/t; | KVIUs - - - - - -

O-Operation Voltage of opening device \' 121 121 121 - - -
Openingtime | ms | 466 | 469 | 47.7 - - -

Arcing time L1| ms 5.2 8.4 8.6 - - -

L2 | ms 52 3.6 8.6 - - -

L3| ms 0.3 8.4 3.8 - - -

Breaktime | ms | 51.8 | 55.3 | 56.3 - - -

Emission of flame/gas/oil, occurrence of NSDD no no no - - -
Number of valid test - - - - - -
%Iest resul P P P - - -

L\Egend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standard
Before PEHLA 0511Ra/17:  Infeed direction inverted

Remarks: PEHLA 0511Ra/17 and 18:  Testwith reduced values
PEHLA 0511Ra/ 19 to 21: Tests for determination of DC-component
Condition of test object after test: Switghgear and circuit-brea ker were not inspect
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Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T100a)

Date of test: : 09" March 2005

Condition of test object before test:  As after PEHLA 0511Ra/ 21.

Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to test object: Infeed via copper bars to the cable terminals of the switchgear,

short-circuited via copper bars at the busbar connection, short-
circuit point earthed via cable.

Test No. PEHLA 0511Ra 23 | 24 | 25 | 26 | 27 | 28
Oyperating sequence and time intervals 0-3min-0-3min-0-3min-C-3min-0-3min-0-
Applied voliage kv - - - - “ -
Breaking current {r.m.s.) 1] xA | 207 | 205 | 208 | 206 | 205 | 205
L2| kA | 201 | 198 | 199 | 20.9 | 20.5 | 206

L3| kA | 207 | 201 | 20.0 | 205 | 197 | 19.8

Averagevalue | kA | 205 | 201 | 202 | 207 | 20.2 | 20.3

Breaking current - last current loop (peak) L1 | kA 36.9 - - - - -
L2 | kA - 373 | 37.3 | 37.3 - -

L3 | kA - - - - 38.0 | 36.0

Duration of the last current loop L1 | ms | 12.8 - - |- ) -

L2] ms - 128 | 126 { 126 - -

L3{ ms - - - - 122 | 122

DC-component L1| % 322 | <20 | <20 | <20 | 357 | 357

L2| % <20 | 378 | 399 | 37.8 | <20 [ <20
3/ % <20 | 283 | 29.7 | 28.0 | 337 [ 34.0

Recovery voltage {r.m.s) L1{ kv | 139 | 137 | 137 | 137 | 137 13.8
2| kv | 139 | 136 | 141 | 13.7 | 141 | 140
3| kv | 142 | 135 1 141 | 141 | 140 | 141

Transient recovery voltage Voltage uy | kV - - - - -
Timet; | s - - - - -
TRV peak valueu, | kV | 40.8 | 396 | 374 | 414 | 374 | 374
Timets | us - - - - - -

Time delay ty | s - - - - - -
Rate of rise ufts | kV/us - - - - - -
O-Operation Voltage of opening device Vv 121 121 121 121 121 121
Openingtime | ms | 47.0 | 47.3 | 458 | 446 | 47.0 | 46.0
Arcingtime L1| ms 3.8 6.6 6.4 6.0 0.8 0.8
L2 | ms 7.8 6.4 8.0 10.2 6.6 6.6
L3 | ms 8.0 08 1.8 10.4 6.4 6.6
Break time | ms | 55.0 | 53.7 | 53.8 | 55.0 | 536 | 526

Emission of flame/gas/oil, occurrence of NSDD no no no no no no
Number of valid test - - - - - -
Test result P P P P P P

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standard

Remarks: PEHLA 0541Ra/22: Test with reduced values.

Condition of test object after test: Switchgear and circuit-breaker.were not inspected.
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Oscillogram
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Oscillogram
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PEHLA 0511Ra/ 24
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Oscillogram
PEHLA 0511Ra /25
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Oscillogram
PEHLA 0511Ra/ 25
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Oscillogram
PEHLA 0511Ra /28
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PEHLA 0511Ra / 28
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEE?

Report No.: 0511Ra Sheet: 55
Test Results
Basic Short-Circuit Making and Breaking Tests
Test performed: Basic short-circuit making and breaking tests (T10)
Date of test: " 10™ March 2005
Condition of test object before test:  As after PEHLA 0511Ra/ 28.
Test arrangement: Direct test circuit, circuit-breaker in gas insutated switchgear
Connections to test object: Infeed via copper bars to the busbar connection of the

switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

- Test No. PEHLA 0511Ra 29 | 30 - - -
Operating sequence and time intervals 0-0.3s-C0O-15s-CO - - -
Applied voltage kV - 245 | 24.2 - - -
Making current (peak) L1{ kA - 4.02 3.6 - - -
L2{ kA - 4.85 5.2 - - -

L3] kA - 548 5.3 - - -

Breaking current (r.m.s.) L] kA | 221 | 231 | 2.30 - - -
2] kKA | 228 | 234 | 2.28 - - -

3§ kA | 224 | 231 | 225 - - -

_ Average value | kA 224 | 232 | 228 - - -
Recovery voliage (r.m.s) L1| kV 13.8 | 145 | 143 - - -
L2] kv | 140 | 146 | 142 - - -

L3] kv | 137 | 146 | 14.5 - - -

Transient recovery voliage Voltage u; | kV - - - - - -
Time t s - - - - - -

TRV peak value u; | KV 46,5 | 48.5 | 44.0 - - -

Timet; | us | 65.0 | 65.0 | 66.0 - - -

Timedelayts | Ms - - - - - -

Rate of rise ut; [ kKV/us | 0.715 | 0.746 | 0.677 - - -

C-Operation Voltage of closing device | V - 94 94 - - -
Closing time | ms - 634 | 6844 - - -

Pre-arcing time | ms - - - - - -

Make time | ms - 634 | 644 - - -

0O-Operation Voltage of opening device \' 77 77 77 - - -
Opening time | ms | 61.3 | 63.1 { 604 - - -

Arcingtime L1 | ms 3.8 2.2 9.4 - - -

L2 | ms 9.0 7.0 9.4 - - -

L3 | ms 9.0 7.0 4.0 - - -

Breaktime | ms | 703 { 701 | 69.8 - - -

Emission of flame/gas/oil, occurrence of NSDD no no no - - -
Number of valid test - - - - - -
Test result P P P - - -

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standard
Remarks: PEHLA 0511Ra/31. No-load operation

Condition of test object after test: The condition of the circuit-breaker after the test series corresponds to
the conditions given in clause 6.102.9.4 of IEC 62271-100/ Ed. 1.1/ 2003-05. Visual mspechon no-load
measurements before and after the test series, measurements of the resistance of the main circuit before

and after the test series as well as a power frequency voltage check according to clause 6.2.11 of [EC
62271-100/ Ed. 1.1/ 2003-05 (with 80% and 100% of the rated power frequency withstand voltage)
the test series are carried out to prove the condition of the circuit-breaker.
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Oscillogram
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Oscillogram
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Oscillogram
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Oscillogram
PEHLA 0511Ra /30
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PEHLEA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Sheeﬁy
Test Results %/
No-load Operations
Test performed: No-load operation
Date of test: 09" March 2005
Condition of test object before test:  As after Test PEHLA 0511Ra/ 05.
Test No, PEHLA 0511Ra 06 06A 06B
Operating sequence 0-035-CO0|0-03s~-C0O |0-035-CO
C-Operation Voltage of closing device vV - 110 - 121 - 94
Closing time L1 | ms - 59.6 - 57.86 - 63.6
L2 ms - 59.8 - 87.8 - 63.8
L3| ms - 59.6 - 57.4 - 63.4
O-Operation Voltage of opening device | V 110 110 121 121 77 77
Opening time 1| ms | 46.0 | 456 | 432 | 43.8 | 61.0 | 60.0
12| ms | 458 | 454 | 43.0 | 43.6 | 60.8 | 59.8
3| ms | 46.0 | 456 | 432 | 438 | 60.8 | 60.0

Remarks: The voltage values correspond to 10
110% in Test PEHLA 0511Ra / 06A and 70% (O) resp. 85%

0% of the rated supply voitage in Test PEHLA 0511Ra/ 08,
(C) in Test PEHLA 0511Ra / 06B.

Test performed: No-load operation
Date of test: 10" March 2005
Condition of test object before test:  As after Test PEHLA 0511Ra / 30.
Test No. PEHLA 0511Ra H 31A 3B
Cperating sequence 0-035-CO0 | 0-03s-CO |0~-035-CO
C-Operation Voltage of closing device \' - 110 - 121 - g4
Closing time L1 ms - 60.6 - 58.6 - 64.8
L2 | ms - 60.6 - 58.6 - 64.8
3] ms - 60.0 - 58,0 - 64.2
O-Operation Voltage of opening device v 110 110 121 121 77 77
Opening time 1| ms | 462 | 46.0 | 436 | 43.0 | 588 | 578
2| ms | 458 | 456 | 432 | 426 | 584 | 572
13| ms | 464 | 462 | 438 | 434 | 59.0 | 88.0

Remarks: The voltage values correspond to 100% of the rated supply voltage in Test PEHLA 0511Ra / 31,
110% in Test PEHLA 0511Ra / 31A and 70% (O) resp. 856% (C) in Test PEHLA 0511Ra/31B.
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Oscillogram
PEHLA 0511Ra / 06A
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Oscillogram
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Oscillogram
PEHLA 0511Ra / 31
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PEHLA 0511Ra/31B
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.: 0511Ra Sheet: 68
Test Resulis
Voltage Test as a Condition Check
Test performed: Voltage test as a condition check according to IEC 62271-100

Subcl. 6.2.11
Date of test: 10™ March 2005
Condition of test object before test: As after test PEHLA0511Ra/31
Test arrangement: High voltage test transformer connected to the contact amms of
the circuit-breaker
Connections to test object: Connection of high voltage to one contact arm of the open poles
via copper wire & 0.5 mm, the other contact arm earthed via
copper wire @ 0.5 mm
Test arrangement Test voltage Result
- Voitage
Condition applied to Earthed KV
- - - 40.0 — 1 min ok
- - - 50.0 — 1 min ok
Remarks: -

Condition of test object after test:  No visible or functional change or damage.
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 69

PEHLA

Report No.: 0511Ra

Measurement of the Resistance of the Main Circuit

Test performed: Measurement of the Resistance of the Main Circuit
Date of test: 09™ March 2005
Condition of test object: As after Test PEHLA 0511Ra / 06.

=

Measurement before test No. PEHLA 0511Ra / 07
'Ambient air temperature: . 21.0 °C
Resistance measurement at direct current of. 100 A(d.c)
| Measurement Resistance of the main circuit
between points uQ
{see sheet 70) L1 L2 L3
1-2 262 271 26.2
Remarks: -
Date of test: 10™ March 2005
Condition of test object: As after Test PEHLA 0511Ra/ 30.
Measurement after test No, PEHLA 0511Ra [ 31
Ambient air temperature: 210 °C
Resistance measurement at direct current of: 100 A(d.c)

Measurement Resistance of the main circuit

between points pe

(see sheet 70) L1 L2 L3
1-2 32.2 36.8 29.7

Remarks: -

=
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOGHLEISTUNGSPRUFUNGEN %

Report No.:  0511Ra ' Sheet: 70

Measurement of the Resistance of the Main Circuit
Measurement points
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN;&'

Report No.:  0511Ra Sheel: 71

Photos

Photo No. 01
Before Test no. PEHLA 0511Ra /03

_g After Test fgogcémﬂoozm 1Ra/05 |
M o/
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN%

Report No.:  0511Ra Sheat: 72

Photos

P

.

AFTER TEST

JPEHLA OS] RA-S =

Photo No. 03
After Test no. PEHLA 0511Ra/ 31

Photo No. 04
After Test no. PEHLA 0511Ra /31
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ABB Trasmissione & Distribuzione S.p.A.

Unita operativa Sace T.M.S.
Via Friuli 4
| 24044 — Dalmine (BG)

ftaly

>

{

—_

AR Eb B
FREPR

Tel.: 0039.035.395111
Fax: 0039.035.385874

E —~mail: sacetms.tipm@it.abb.com

Intemet: /Awww.abb.com

TYPE TEST DOCUMENTATION No. 100089_C Page 1/1

Apparatus: Metal-clad switchgear type ZS1 rel 1.2 with vacuum circuit-
breaker type VD4/P 24.12.20 p=275
Identification: 1VCP0000138-Rev.-,en-Technical catalogue-2003-04
Performances: Rated voltage : 24 kV
Rated lightning impulse withstand voltage : 125 kv
Rated power-frequency withstand voltage : 50 kv
Rated frequency : 50-60 Hz
Rated normal current (busbar) : 1250 A
Rated normal current (tee-off) : 1250 A
Rated peak withstand current : 63 kA
Rated short-time withstand current : 20 kA
Rated duration of short circuit : 3 s
Test reports verifying rating assigned by the manufacturer:
Performances Test according to Test reports
No. Issued by
Dielectric test IEC 60298 0045 Ra | PEHLA High-power
Subclausocie 6.1 Laboratories
Temperature-rise test IEC 60298 HZ 236 E06 | Calor Emag
Subclausole 6.3/6.4 Laboratories
Short-time and peak IEC 60298 HZ 235 FO1 | Calor Emag
withstand current test Subclausole 6.5 Laboratories
Mechanical operation IEC 60298 MZ 235 A01 | Calor Emag
and interlock test Subclausole 6.102 Laboratories
Internai arc test IEC 60298 HZ 235 L02 | Calor Emag
' Annex AA Laboratories
Mechanical operation IEC 62271-100 0311 Ra | PEHLA High-power
test subclause 6.101.2 Laboratories
Making and breaking IEC 62271-100 0511 Ra | PEHLA High-power
capacity test subclause 6.106 Laboratories

ABB T&D Unith operativa SACE T.M.S. Labarateries Delmine are accredited according UNI CEIEN ISONEC 17025 by SINAL under Reg. No., 0253
ABB Calor Emag Laboratories Ratingen are accredited according UNI CEI EN ISO/IEC 17025 by DATech under Reg. No, DAT-P-032/83
PEHLA Higth-power Laboratories are accredited according UNI CEI EN ISOAEC 17025 by DATech under Reg. No. DAT-P-032/83 and certificate D-

PL-1207

2-06-01

CESI Laborateries Milano are accredited according UNI CE1EN ISQ/EC 17023 by SINAL under Reg. No. 030

Date of issue:
04/08/186

\

No. CERT-07978-2001-AQ-MIL-SINCERT/B accerding to 150 9041

ABB T&D Unita operaliva Sace T.M.S. is accreditated by DET NQRSKE VERITAS %\ﬁpﬂa fﬁpﬁmmﬁch cer Certificate .

Development Dept.

G.M. Cravanzola
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1 @9  ABB Calor Emag AL EB EP -
KA2A[RR Laboratories FREPEP

b,

\5\3

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 1
Issued by an Accredited Laboratory
corresponding ta EN 45001 Copy-No. 1e
Test Object One feeder panel (1000 mm width) of metal-clad, air-insulated switchgear
type ZS1.2 equipped with a circuit-breaker type VD4P 2420-25 and an
earthing switch type EK6-Z51-2406-275
Rated voltage U, 24 kV
Rated normal current busbar / tee-off . 250011600 A
Rated frequency f 50/60 Hz
Rated peak withstand current Iy 63 kA
Rated short-time withskand current I 25 kA
Rated duration of short-circuit current t 3 s
Rated short-circuft breaking capacity at 24 kv ke 25 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

Tests performed Three-phase peak withstand and short-time withstand current tests of the
main circuit and the earthing switch.
For further details see sheet-no. 2.

Test Specification  The tests have been carried out in accordance with the client’s instructions.
Test procedure and test parameters were based on:
IEC 60694/2™ Ed./1996-05/Clause 6.6,
IEC 60298/3™ Ed./1990-12/Clause 6.5,
|EC 60129/3" Ed./1984/Clause 6.5,
IEC 60056/4" Ed./1987/Clause 6.5.

Test Results The switchgear, the vacuum circuit-breaker and the earthing switch passed
the above mentioned peak withstand and short-time withstand current tests
successfully.

Test Date 14" September 2000

Client ABB C Emag Mittelspannung GmbH, D-40472 Ratingen

07" February 2002 Dr. S&fan Gottiich Karl-Hermann Diergardt
Date of Issue Laboratory Manager Test Engineer
Total Number of Sheets: 20 Sheets (Test Report) + 6 Sheets {Oscillograms) ,
This test report refers exclusively to the object tested, ABS Calor Emag Laboratories Ratingen are accredited accorcﬁrf:
ABB Calor Emag Miltelspannung GmbH is certified according EN 45001 by DATech under Reg.No. DAT-P-032/93

1o DIN 150 9001 by DQS under Reg. No. 373 - 03 1 -

%‘Nim the exception of the cover sheet and any subsequenkshests mentioned thereon, this document may not be parily copled without written consent gRABB

Cajor Emag Miltelspannung GmbH Ratingsn.

Cverhausaner Str. 33 Phone +49 [0y 21 0F 12-4736 "
- 40472 Ralingen Fax _ +39(0)21" 124713 -

BPHD . PITHA

ABB Calor Emag Mittelspanaung GmbH Ratingen
High-Power Testing Laboratory

337




.—»/5

E #=-  ABB Calor Emag AAEBRE &
DIZNN LLaboratories AR EPEP

- Reg.-Nr. i
DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 2

Issued by an Accredited Laboratory
corresponding to EN 45001

Tests performed:

Main circuit with vacuum circuit-breaker type VD4P 2420-25

Infeed by means of copper conductors to the cable terminals of the panel.
Short-circuit bridge mounted on the bushings of busbar system outside the
panel.

Three-phase peak withstand current tests up to 65.8 kA and short-time
withstand current tests up to 25.5 kA - 3.03 s equivalent to 25.6 kA - 3 s.

{Oscillograms HZ 235 F 01 / 04 and 05)

Earthing switch type EK6-ZS1-2406-275

Infeed by means of copper conductors to the cable terminals of the panel.
Short-circuit made by the earthing switch.

Three-phase peak withstand current tests up to 66.5 kA and short-time
withstand current tests up to 25.1 kA — 3.03 s equivalent to 25.2 kA -3 s.

{Oscillograms HZ 235 F 01/ 08 and 09)

BIPHO C OPATHHATA
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=f fed  ABB Calor Emag A BB
YENRR  Laboratories FREPEP

oAT-p 032 TEST REPORT No. HZ 235 F 01 Sheet 3
corresponding to EN 45001
Contents
Shest

Test Report - Cover Sheet 1
Tests performed 2
Contents 3
Technical Data of Test Objects ‘ 4-86
Table of drawings of the Test Objects 7
Drawings 8§-12
Technical Data of Test Circuit 13
Principle Diagram of Test Circuit 14
Peak and Short-Time Withstand Current Tests 15- 16
Actual Values of No-Load Operations and

Measurement of the Resistance 17
Photos 18- 20

Oscillograms

Vo (o [
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Reg.-Nr.
DAT-P-032/93

Dsutscher
gi Akkreddferungs

L.aboratories

ABB Calor Emag

TEST REPORT No.

Issued by an Accredited Laboratory
. coreesponding to EN 45001

HZ 235 F 01

Test Object:
Type:
Manufacturer:
Serial-No.:

Drawing No’s.:

Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switchgear

Metal-clad, air-insulated switchgear

ZS1.2 (1000 mm width)

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

07550027/2015/00

See sheet-no, 7

Rated voltage
Rated lightning impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency
Rated current busbhar
Rated current tee-off

Rated short-circuit peak withstand current
Rated short-time withstand current
Rated short-circuit duration

Insulating medium
Rated filling pressure (abs., 20° C)

Year of manufacture: 2000

24 kv
125 kV
50 kV

50/60

2500
1600

Hz

A

A
63 kA
25 kA

s

air

Prospective values under internal-arc conditions:

Peak withstand current
Short-time withstand current
Short-circuit duration

Additional specifications and data:

o Current transformers 1600/ 5/ 5 A in cable compartment

Type 11

Serial-no. of the transformers

L2 L3

ABB / TPU 65.11 058243

058244 058245

Date of receipt of test object: 12" September 2000

=

A
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DAT-P-032/93

ABB Calor Emag
Laboratories

TEST REPORT No. HZ235F 01

Issued by an Accredited Laberatory
corresponding to EN 45001

Test Object:

Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switching device

\acuum circuit-breaker

Type: VD4P 2420-25

Vacuum interrupter: VG4S seriesno.: L1. G4 01196, L2: G4 01192, L3: G4 01194

Manufacturer:
Serial-No.: 7008269/4002/00
Drawing No’s.: See sheet-no. 7

Rated voltage

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

Year of manufacture: 2000

24 kv

Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV

Rated frequency
Rated normal current

Rated short-circuit breaking current
Rated short-circuit making current

DC-component
Pole factor

Rated peak withstand current
Rated shon-time withstand current
Rated duration of short-circuit
Rated operating sequence

Rated times of circuit-breaker:

- opening time
- ¢losing time

Number of poles

Number of units per pole

Rated auxiliary voltages:

- voltage of trip coil
- valtage of closing coil
- voltage of motor

Additional specifications and data: -

Date of receipt of test object: 12" Septerhber 2000

50/80 Hz
2000 A
25 kA
63 kA
35 %
1.5
63 kA
25 KA
3 s
0-0.3 s-C0O-3 min-CO
<40 ms
~ 60 ms
3
1
“ 220 V-DC
220 V-DC
220 V-DC

R
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ABB Calor Emag AR
Laboratories FREPEP

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 6
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
(Ratings assigned by the manufacturer)
Swiftching device

Test Object: Earthing switch
Type: EKB-ZS1-2408-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Serial-No.: 06/052/00 Year of manufacture: 2000

Drawing No’s.:

Additional specifications and data: -

Date of receipt of test object: 12 September 2000

See sheet-no. 7

Rated voltage 24 kV

Rated lightning impulse withstand voltage 125 kV

Rated power frequency withstand voltage 50 kV

Rated frequency 50/60 Hz
Rated normal current - A
Rated short-circuit breaking current - kA
Rated short-circuit making current 63 KA
DC-component - %
Pole factor -
Rated peak withstand current 63 kA
Rated short-lime withstand current 25 kA
Rated duration of short-circuit 3 s

Rated operating sequence -
Rated times of earthing switch:

- opening time - ms
- closing time - ms
Number of poles 3
Number of units per pole 1

Rated auxiliary voltages:

- voltage of trip coil - V-DC
- voltage of closing coil - V-DC
- voltage of motor - V-DC

T
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; #%-  ~ABB CalorEmag - "~ “4A HD
A2NRR  Laboratories FREP P

" Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 7

Issued by an Accredited Laboratory
corresponding to EN 45001

Table of Drawings of Test Objects

The drawings submitted for identification of the test object were stamped and signed by the test
engineer.

The manufacturer/client has guaranteed by signature on all drawings that the equipment submitted
for tests has been manufactured in accordance with the given drawings.

A copy of the following drawings is part of this Test Report:

1. Panel Z51.2, manufacturing type GCEB8010459R0101 according to
24 kV, PW 1000 drawing-no. GCE8010459R0101, sheet-no. 1, index 00

2. Withdrawable circuit-breaker manufacturing type GCE7000162R1104 according to
VD4P 2420-25 drawing-no. GCE7000162R 1104, sheet-no. 5, index 02

3. Pole part manufacturing type GCE7005757R0122 according to

drawing-no. GCE7005757R0122, sheet-no. 221, index 00

4, Mechanism manufacturing type GCE7179610R0104 according to
drawing-no. GCE7179610R0104, sheet-no. 4, index 36

5. Earthing switch manufacturing type GCE7169312R0118 according 1o
EKB-Z51-2406-275 drawing-no. GCE7169312R0121, sheet-no. 1, index 24

BAPHO  OPATARATA
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DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 13
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Circuit

Test §TC — -- -
Qscillogram-No. HZ 236 F 01 02-09 -- - --
Mumber of phases (circuit) 3 - - —
Number of poles/phases  (lest object) 3 - - -
Power frequency Hz 50 — -- -
Power factor cos g <0.15 - -- -

Generator earthed via - - -

5kQ

Earthing Transformer not earthed - - -

Shoit-circuit point earthed - — --
Circuit diagram Sheet no.: 14 — - -~
Circuit impedance me) =5 - - --
TRY control elements - - — -
Capacitance in parallel  pF - - - -
Resistance in series Q - - - -
Prospective TRV - - -- — -
TRV peak value U, kV — - - --
Time co-ordinate t; 1S - - -- -
Time delay & 1S - - ~ -
Based on KV — - -- —
Rate-of-rise kVius - -- == -
Voltage measurements Divider - -- --

75 kQ/1.1kQ
Current measurements Transformer - - -
50kA/5 A

Remarks: -

Bﬂpﬂﬁ 5 0,3;}%,, 7 l .
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Issued by an Accredited Laboratory
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Principle Diagram of Test Circuit

Generator

]

Master Breaker

Make Switch

AA
FAAY

=SQPs::

7Y%
Y

Transformer

Current
. Transformers

, Voltage
Dividers

Test Object
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ANRR Laboratories

TEST REPORT No.

HZ 235 F 01

Issued by an Accreditad Laboratory

corresponding to EN 45001

Actual values
{(Main circuit)

Condition of test object before test: Switchgear and equipment new.

Peak and Short-Time Withstand Current Tests

Connection to test object: By means of copper conductors to the cable terminals of the panel.
Short-circuit bridge mounted on the bushings of busbar outside the
panel, The circuit breaker closed.

Oscillogram-No. HZ 235 F 01 04 05 — -
L1 kA 65.8 29.8 - -

Peak short-circuit current t2 kA 53.6 28.1 - -
L3 KA 19.0 32.5 - —

L1 kA 27.8 26.2 — -

firstoycle L2 KA 28.6 259 - -~

Short-circult current L3 kA 26.3 25.2 - -
L1 kA 26.2 25.9 - -

lastcycle L2 KA 271 26.9 - -

L3 KA 25.3 25.0 - -

L1 kA 26.3 255 — -

Equivalent r.m.s. value L2 kA 27.3 264 - --
13 KA 25.4 2486 - -

Average value kA 26.3 25.5 -~ -
Duration of short-circuit current 5 0.304 3.03 - -
L1 kA - -- - -

Short-time current is 12 kA - - - —
L3 kA - -- — --

Average value kKA -- - - -
L1 kA - 25.6 — -

Short-time current 3s L2 KA - 26.5 -- -
L3 kA - 247 - -

Average value kA - 25.6 - --

Remarks:

HZ 235 F 01 / 01: Current calibration
HZ 235 F 01/ 02: No-load operation
HZ 235 F 01 / 03: Test with reduced values
HZ 235 F 01 / 06: No-load operation

Condition of test object after test:

HZ 235 F 01/ 05:

o

No visible change or damage.

at the first attempt.

Circuit-breaker opened by its own mechanism

Co)
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Reg.-Nr,

DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 16

Issued by an Accredited Laboratary
corresponding to EN 45001

Peak and Short-Time Withstand Current Tests
Actual values
(Earthing switch)

Condition of test object before test: Switchgear and equipment as after test 06.
Connection to test object: By means of copper conductors to the cable terminals. Short-circuit

made by means of the closed earthing switch inside the panel.
Circuit-breaker open in test position.

Oscillogram-No. HZ 235 F 01 08 09 - -
L1 KA 66.5 34.1 - --

Peak short-circuit current L2 KA 52.9 30.2 - -
L3 kA 9.1 36.2 — -

L1 kA 27.9 26.9 - -

firstcycle L2 KA 27.9 26.3 - -

Short-circuit current L3 KA 26.2 25.8 - -
L1 kA 25.8 25.3 — -

lastcycle L2 KA 26.0 25.6 - -

L3 kA 24.8 24.4 -- -

L1 KA 26.1 254 - -

Equivalent r.m.s. value 12 kA 26.4 25.6 - -
L3 KA 25.1 24.4 - -

Average value kA 25.8 25.1 — -
Duration of short-circuit current ] 0.302 3.03 — _
L1 kA - - - -

Short-time current 1s L2 kA - . - —
L3 kA - - - --

Average value kA -- - — -
L1 kA -- 25.5 — -

Short-time current 3s L2 KA - 25.7 o -
L3 kA - 24.5 -- -

Average value kA - 25.2 - -

Remarks:
HZ 235 F 01/ 07: Test with reduced values

Condition of test object after test:
HZ 235 F 01 /09: No visible change or damage. Earthing switch could be opened easily by its
own mechanism.

A"
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DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 17
Issued by an Accredited Laboratory
corresponding fo EN 45001
Actual Values of No-Load Operations
Rated supply voitage of closing coil 220V dc
Rated supply voltage of opening coil 220 V d¢
Voltage of Closing Voltage of Opening
closing coil time opening coil time
Vv ms \ ms
Test HZ 235 F 01 /02 - - 220 36,4
Test HZ235F 01 /06 - - 220 37,4
Measurement of the Resistance of the Main-Circuit
Cable terminal against busbar outside the panel.
Phase L 1 Phase L 2 Phase L 3
Before Test HZ 235 F 01/02 67.8 uQ 60.4 pQ) 54.5 uQ
After Test HZ235F 01/06 61.1 pQ 60.0 nQ 56.4 uQ

v

BAPHD C OPHTARATH
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TEST REPORT No. HZ235F 01 Shest 18

Issued by an Accredited Laboratory
comespaonding to EN 45001

Photo no. 1
Before Test HZ 235 F 01/03

Photo no. 2
Before Test HZ 235 F 01 /03
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 235F 01 . Sheet 19
issued by an Accredited Laboratory
corresponding to EN 45001

Photo no. 3
After Test HZ235F 01 /05

Photo no. 4
Before Test HZ 235 F 01/ 07

(o A
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TEST REPORT No. HZ 235 F 01 Sheet 20

Issuad by an Accredited Laboratory
corresponding to EN 45001

Photo no. 5
Before Tast HZ 235 F 01707

Photo no. 8
After Test HZ 235 F 01 /09
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DAT-P-032/93

ABB Calor Emag AL EP
Laboratories FREPEP

TEST REPORT No. HZ235L 02 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 1

Test Object

Manufacturer

Tests performed

Test Specification

Test Results

Test Date

Client

19" February 2002
Date of Issue

Three-panel arrangement of metal-clad, air insulated switchgear
type ZS1.2 (1000 mm, 1000 mm, 800 mm width) equipped with
bushing plates

Rated voitage U, 24 kV
Rated normal current 1 1600/1600/1000 A
Rated frequency fe 50/60 Hz
Rated short-time withstand current M 25 kA
Rated peak withstand current lp 83 kA
Rated duration of short-circuit current ¥ 3 s

ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33,
40472 Ratingen, Deutschland

Testing of the behaviour of the metal-clad switchgear under conditions of
arcing due to internal faults with 25 kA - 1.0 s in different compartments of
the three panels. For further details see sheet-no. 2 to 3.

The test has been carried out in accordance with the client’s
instructions. Test procedure and test parameters were based on

IEC 60298/3rd Ed/1990-12, Clause 6.108, Annex AA in conjunction with
PEHLA-Recommendation No. 4 / 3.1995,

(Accessibility Type A: Metal-enclosed switchgear and controlgear

with accessibility restricted to authorized personnel only).

The assessment of the test was carried out in accordance with
criteria 1 to 6 of the above mentioned test specifications.
For further details see sheet-no. 2 to 5 and 16 to 20.

12" and 14" December 2000

ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33,
40472 Ratingen, Deutschland

-1
Andreas Brandt
st Engineer

Laboratory Manager

Dr. §. Gottlich \ !

1

Total Number of Sheets: 30 Sheets 11 Oszillobi'ams

This test report refers exclusively to the object tested. ABB Calor Emag Laboratories Ralingen are accredited-according to

@abaﬁ\g;;f Mittelspannung GmbH is certified according EN 45001 by DATech under Reg.No. DAT-P-032/83 -~
10BN 'S0 8904 by DQS under Reg. No. 373-02 o

ABB Calor E g Miftelspannung GmbH Ratingen.

With the éxepti 3n of Ihe caver sheat and any subsequent sheets menlioned thereon, this document may not be partly copied without written censent 7. - -

ABB Calor Emag Mittelspannung GmbH Ralingen Oberhaussner Sirake 33
High-Power Testing Laboratory

n +49 (0721 02 471352

(=]
40472 Ratingen, Deutschtand . *Fex ¢ 4 + 49 (0) 2102 12-1713°
’ f"fa )
¥ Nl

e A, et B
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[} ¥  ABB Calor Emag L BB
/2N[R3  Laboratories FR EPEP

DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 2

Issued by an Accredited Laboratary
corrasponding to EN 45001

Comments on Test Arrangement and on the Test

The test object was a three-panel arrangement of a metal-clad, air insulated switchgear type
7S1.2 for 24 kV, consisting of a 1000 mm width outgoing panel left-handed, of a 1000 mm width
incoming panel in centre and a 800 mm width outgoing panel right-handed. The switchgear was
installed in a room mock up with a ceiling height of approximately 3 m. The distance between the
rear wall of the switchgear and the room mock up was approximately 0.2 m. The pressure relief
took place by a top mounted pressure relief duct overcoming 1800 mm at the side wall of the left-
handed panel.

Each panel was equiEped with a VD4 vacuum circuit-breaker dummy and a common earthing bar
of copper 30 x 8 mm”.

Infeed of current was made three-phase by means of a three core cable 1 x 3 x 185 mm? through
the closed bottom of the centre panel.

For all tests black cretonne indicators (cotton fabric approximately 150 g/m?) were placed in
front of and on one side of the switchgear as stated in the relevant test regulations.

During the tests the pressure gauge in the compartment under test was measured and recorded.
The tests were filmed with a high-speed video camera with a frequency of 500 frames/s.

The evaluation of the RMS-value of the short-circuit current was made according to the
Simpson-Formuia.

- | BAPHD P
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;j R ABB Calor Emag ik BB P
ZAIR2 Laboratories FREPEP

DAT-P-032193 TEST REPORT No. HZ 235 L 02 Shest 3

Issued by an Accredited Laboratory
corresponding to EN 45001

Test Results

Test-no.: HZ 235 L 02/ 03 Internal arcing test in the cable compartment of the right-handed
panel (800 mm width), ignition of arc three-phase by means of a copper wire @ 0.5 mm at the
cable terminals.

Peak short-circuit current: 59.7 kA
Short-circuit current: 24.7 kA - 1.03 s equivalent to 25.0 kA - 1.02 s

Assessment of the test:
« Correctly secured doors, covers, etc. did not open (Criterion No. 1).
« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2}.
« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).
The indicators arranged vertically did not ignite (Criterion No. 4).
e The indicators arranged horizontally did not ignite (Criterion No. 5).
All earthing connections were still effective (Criterion No. 6).

Test-no.: HZ 235 L 02/ 04 Internal arcing test in the cable compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm at the cable
terminals.

Peak short-circuit current: 53.7 kKA
Short-circuit current: 24.9 KA - 1.04 s equivalent to 25.0 kA - 1.03 s

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

o Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3). '

e The indicators arranged vertically did not ignite (Criterion No. 4).

« The indicators arranged horizontally did not ignite (Criterion No. 5).

« All earthing connections were still effective (Criterion No. 6).

=t

W
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Reg. No.
DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 4
Issued by an Accredited Laboratory
corresponding o EN 45001

Test Results

Test-no.: HZ 235 L. 02/ 05 Internal arcing test in the circuit-breaker compartment of the right-
handed panel (800 mm width}, ignition of arc three-phase by means of a copper wire & 0.5 mm
across the lower contact arms of the circuit-breaker.

Peak short-circuit current: 58.8 kA
Short-circuit current: 24.7 kKA - 1.04 s equivalent to 25.0 kA - 1.02 s

Assessment of the test:

» Correctly secured doors, covers, etc. did not open {Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).

« The indicators arranged horizontally did not ignite (Criterion No. 5).

« All earthing connections were still effective (Criterion No. 6).

Test-no.: HZ 235 L 02/ 06 Internal arcing test in the busbar compartment of the left-handed
panel (1000 mm width), ignition of arc threa-phase by means of a copper wire & 0.5 mm across
the busbars.

Peak short-circuit current: 56.8 kA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kKA - 1.03 §

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

«  Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).

« The indicators arranged horizontally did not ignite (Criterion No. 5).
All earthing connections were still effective {Criterion No. 6).

BAPHO C OPYTHHATA
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DAT-P-032/93 TEST REPORT No. HZ235L02 Sheet 5

{ssued by an Accredited Laboratory
corresponding to EN 45001

Test Results

Test-no.: HZ 235 L 02/ 07 Internal arcing test in the circuit-breaker compartment of the centre
panel (1000 mm width), ignition of arc three-phase by means of a copper wire @ 0.5 mm across
the upper contact arms of the circuit-breaker.

Peak short-circuit current: 59.6 kA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kKA-1.03 s

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

o Parts of the switchgear, which may cause injury o persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite {Criterion No. 4},

« The indicators arranged horizontally did not ignite (Criterion No. 5).

« All earthing connections were still effective (Criterion No. 6).
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DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 7

lssued by an Accredited Laboratory
corresponding to EN 45001

Assessment of the Test

Extraction of IEC '8029813rd Ed/1990-12, Annex AA

The following criteria allow for the arcing effects.
It is to be observed:

Criterion No. 1
Whether correctly secured doors, covers, etc., do not open.

Criterion No. 2

Whether parts (of the metal-enclosed switchgear and controlgear), which may cause a hazard, do
not fly off. This includes large parts or those with sharp edges, for example, inspection windows,
pressure relief flaps, cover plates, etc.

Criterion No. 3

Whether arcing does not cause holes to develop in the freely accessible parts of the enclosure as
a result of burning or other effects.

Criterion No. 4

Whether the indicators arranged vertically do not ignite. Indicators ignited as a result of paint or
stickers burning are excluded from this assessment.

Criterion No. 5
Whether the indicators arranged horizontally do not ignite. Should they start to burn during the
test, the assessment criterion may be regarded as having been met, if proof is established of the

fact that the ignition was caused by glowing particles rather than hot gases. Pictures taken by
high-speed cameras should be produced in evidence.

Criterion No. 6

Whether all earthing connections are still effective.

Remark:

When the PEHLA-Recommendation No. 4 is stated under Test Specification in the TestReport the
results of each test were assessed by all six criteria. : .

= ' P
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DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 8
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corraspanding to EN 45001
Participants of the Tests
Client: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,

Deutschiand

Representatives of the client:

Mr. Aufermann

Mr. Groll

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

Representatives of the laboratory:

Mr. Dr. Géttlich

Test Engineer:

Mr. Brandt

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschiand
Dept. LL

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. LL
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lssued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switchgear (left-handed and centre)
Test Object: Metal-cltad, air insulated switchgear
Type: Z51.2, 1000 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
Serial-No.: 7550027/2027/00
7550027/2025/00 Year of manufacture: 2000

Drawing Nos.:

See sheet-no. 10

Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated current {busbar) 2000 A
Rated current {tee-off) 1600 A
Rated short-circuit peak withstand current 63 KA
Rated short-time withstand current 25 KA
Rated short-circuit duration 3 s
Insulating medium air
Rated filiing pressure (abs., 20 ° C) - kPa

Prospective values under internal-arc conditions:

Peak withstand current 63 kA
Short-time withstand current 25 KA
Short-circuit duration 1 s

Additional specifications and data:

o busbars 2 x 80 mm x 10 mm /R 5 mm, Cu, instiated
o tee-off bars 2 x 80 mm x 10 mm / R 5 mm, Cu, insulated

Date of receipt of test object: 11" December 2000

TS
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TESTREPORT No. HZ235L02 Sheet 10

Issued by an Accredited Laboratery
comresponding to EN 45001

Test Object:
Type:
Manufacturer:
Serial-No.:

Drawing Nos.:

Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switchgear (right-handed)
Metal-clad, air insulated switchgear
Z51.2, 800 mm width
ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
7550027/2022/00 Year of manufacture: 2000

See sheet-no. 10

Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated current (busbar) 2000 A
Rated current (tee-off) 1000 A
Rated short-circuit peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated short-circuit duration 3 s
Insulating medium air
Rated filling pressure (abs., 20 ° C) - kPa

Prospective values under internai-arc conditions:

Peak withstand current 63 KA
Short-time withstand current 25 KA
Short-circuit duration 1 s

Additional specifications and data:
o busbars 2 x 80 mm x 10 mm /R 5 mm, Cu, insulated

¢ tee-off bars 1

% 60 mm X 10 mm /R 5 mm, Cu, insulated

Date of receipt of test object: 11" December 2000
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eg. No.
DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 11

tssued by an Accredited Laboratory
correspanding to EN 45001

Table of Drawings of Test Objects

The drawings submitted for identification of the test object were stamped and signed by the
test engineer.

The manufacturer/client has guaranteed by signature on the drawings that the equipment
subrnitted for tests has been manufactured in accordance with the given drawings.

A copy of the following drawing is part of this Test Report:
ZS 1.2, feeder panel 24 kV, PW.1000 - GCE8010459R0101, sheet 1, index 01,
ZS 1.2, feeder panel 24 kV, PW.800 GCE8010457R0101, sheet 1, index 01,

Type Test Arrangement (internal fauit) GCEP800240 sheet 1, index 00
Z81.2 — Panel 24kV
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Technical Data of Test Circuit

Test Internal fault - - -
Oscillogram-No. HZ 235 L 02 02-07 - - -
Number of phases {clreuit) 3 - - -
Number of (test object) 3 - - -
poles/phases .
Power frequency Hz 50 - - -
Power factor Cos @ <0.15 - - -

Generator| earthed via - - -

5kQ
Earthing Transformer| not earthed - - -
Short-circuit point|  not earthed - - -
Circuit diagram Sheet no.: 16 - - -
Cireuit impedance maQ = 170 - - -
TRV control elements - - - -
Capacitance in parallel ufF - - = -
Resistance in series Q - - - -
Prospective TRV - - - - -
TRV peak value U, kv - - - -
Time co-ordinate t; us - - - -
Time delay ty us - - ~ -
Basedon . kv - - - -
Rate-of-rise kVius - - - -
Voltage measurements Divider - - -
375kQ/12kQ
Current measurements Transformer - - -
50kA/5A
Remarks:

HZ 235 L 02/ 01: Current calibration
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Principle Diagram of Test Circuit

Master Breaker

Make Switch

inductance

A
)

Resistor
Lo Lo Lo
:},:ﬁ:)o Current
Lt G Transformers
1 Voltage
Dividers
Test Object
(Switchgear)
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HZ 235102

Sheet 17

Determination of the Prospective
Short-Circuit Current

Condition of test object before test: -

Arrangement:

Connection;

See sheet-no. 2

Infeed of current was made three-phase by means of a three core cable
1x 3 x 185 mm? through the closed bottom of the centre panel.

For the determination of the prospective short-circuit current the infeeding busbars of the test
plant were short-circuited and earthed outside the switchgear under test.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ235102/02 7.30 kV circuit current
1.03s
Peak shori-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA KA
L1 65.8 27.2 258 25.0
L2 19.6 26.9 25.9 251
L3 51.3 269 255 24.8
Average value 27.0 257 25.0
Equivalent duration of corresponding to a
short-circuit current 1.03s short-circuit current of 25.0 kA

Remarks: -

BPHD G OPATHRATH
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Internal Arcing Test
Condition of test object before test: Switchgear factory-new.
Arrangement: - See shest-no.: 2

Connection: Infeed of current was made three-phase by means of a three core cable
1x 3 x 185 mm? through the closed botfom of the centre panel.

Ignition: Internal arcing test in the cable compartment of the right-handed panel
(800 mm width), ignition of arc three-phase by means of a copper wire
0.5 mm at the cable terminals.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ235L02/03 7.45 kv circuit current
1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA kA kA
L1 59.7 26.9 25.6 24.8
L2 18.3 26.3 25.7 249
L3 454 26.4 25.2 24.4
Average value 28.5 25.6 24.7
Equivalent duration of corresponding {o a
short-circuit current 1.02 s short-circuit current of 25.0 kA

Remarks and condition of test ohject after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 42 kPa.

Assessment of the test;

» Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

» Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

» The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).

» All earthing connections were still effective (Criterion No. 8).
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HZ 235 L 02 Sheet 19

Condition of test object before test:

Internal Arcing Test

as after test HZ 235 L. 02/ 03.

Arrangement; See sheet-no.: 2
Connection: Infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.
[gnition: Internal arcing test in the cable compartment of the left-handed panel
{1000 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 across the cable terminals.
Test-No.: Applied voltage (phase-to-phase} Duration of short-
HZ235L02/04 7.45 kV circuit current
1.04 5
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA kA KA
L1 59.7 271 25.8 251
L2 20.5 26.0 257 250
L3 47.5 26.6 254 24.6
Average value 26.6 25.7 24.9
Equivalent duration of corresponding to a
short-circuit current  1.03s short-circuit current of 25.0 KA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 45 kPa.

Assessment of the test:

L

Correctly secured doors, covers, etc. did not open (Criterion No. 1}.

Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).
Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).
All earthing connections were still effective (Criterion No. 8).
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Internal Arcing Test
Condition of test object before test: as after test HZ 235 L 02 / 04.
Arrangement: See sheet-no,: 2

Connection: infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.

lgnition: Internal arcing test in the circuit-breaker compartment of the right-handed
panel (800 mm width), ignition of ar¢ three-phase by means of a copper wire
& 0.5 mm across the lower contact arms of the circuit-breaker.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ235L02/05 7.45 kV circuit current
1,04 s
Peak shart-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kKA kA kKA
L1 58.8 26.8 253 245
12 19.4 26.3 25.7 24.8
L3 46.4 27.0 25.6 247
Average value 26.7 25.5 24.7
Equivalent duration of corresponding to a
short-circuit current 1.02 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear hefore and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 31 kPa.

Assessment of the test:

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

+ Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

+ Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

+ The indicators arranged vertically did not ignite (Criterion No. 4).

* The indicators arranged horizontally did not ignite (Criterion No. 5).

e All earthing connections were still effective (Criterion No. 6}.
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Internal Arcing Test

Condition of test object before test: as after test HZ 235 L 02/ 05.

Arrangement: See sheet-no.: 2

Connection: Infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.

Ignition: Internal arcing test in the busbar compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
@ 0.5 mm across the busbars.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 235102 /06 : 7.45 kV circuit current
1.04 s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 56.8 26.6 255 247
L2 19.3 25.3 26.5 25.0
L3 441 26.9 24.7 24.2
Average value 26.3 25.6 24.7
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The meastured pressure gauge was about 60 kPa.

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1). -

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 3).

« All earthing connections were still effective (Criterion No. 6).
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internal Arcing Test

Condition of test object before test: as after test HZ 235 L 02 / 06.

Arrangement; See sheet-no.: 2
Connection: Infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.
Ignition: Internal arcing test in the circuit-breaker compartment of the centre panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
@ 0.5 mm across the upper contact arms of the circuit-breaker.
Test-No.; Applied voltage (phase-to-phase) Duration of short-
HZ235L02/07 7.45 kV circuit current
1.04s
Peak short-circuit { Short-circuit current: Arithmetic mean
current first cycle last cycle value
KA KA kA kA
L1 59.6 26.7 25.2 24.6
L2 18.7 26.7 25.8 25.0
L3 45.9 27.0 25.3 24.7
Average value 26.8 25.5 247
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kKA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 ta 29. The measured pressure gauge was about 28 kPa.

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

¢ Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).
o Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a

result of burning or other effects (Criterion No. 3).
¢ The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).
» All earthing connections were still effective (Criterion No. 6).
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= Deutscher
i weedewss - ABB Calor Emag | 'Y Y
T )/ ANRR i
Vi Laboratories FREPEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 1
Issued by an Accredited Laboratory
correspanding to EN 45001 Copy-No, 02e
Test Object Metal-clad air-insulated switchgear panel from a 24 kV switchgear
type ZS1.2 (T = 1000 mm), drawing-no. GCE 8010459 R0101, with
withdrawable vacuum circuit-breaker type VD4 2420-25 and with earthing
switch type EK6-2406-275
Ratings of the panel:
Rated voltage U 24 kv
Rated normal current {tee-off) Iy 1600 A
Rated frequency f 50/60 Hz
Rated short-time withstand current Yh 25 KA
Rated peak withstand current I 83 kA
Rated duration of short-cireuit current tin 3 s
Rated short-circuit breaking capacity at 24 kV Iy 25 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen / Germany
Tests performed Mechanical operation test comprising 50 operations of the vacuum circuit-

breaker, 50 operations of the earthing switch, 50 manual operations of the
withrawable part and 25 insertions and 25 removals of the removable part.
The interlocks of the circuit-breaker, the earthing switch, the withdrawable part
and the removable part were tested in the respective position. Test procedure
and test parameters were based on

IEC 60298/3rd. Ed./1990/Clause 6.102

Test Specification  |IEC 60298/3rd. Ed./1990

Test Results All switching devices, the withdrawable part, the removable part and the
mechanical interlocks passed the mechanical operation test successfully.
They were in proper working order and the effort to operate them was
practically the same before and after the test.

Test Date 07" September 2000

Client ABB Calor Emag Mittelspannung GmbH 40472 Ratingen / Germany \—/\

e @@mﬁ
o /" ;
Laboratory Manager Test Engineer

Total Number of Sheets: 10 Sheets

This test report refers exclusively lo the object tested, ABB Calor Emag Laboratories Ratingen are accredited according to
ABR Calor Emag Mittelspannung GmbH s cerified accerding EN 45001 by DATach under Reg.No. DAT - P - 032193

ta DIN ISO €001 by DQS under Reg. No. 373-03

With the exceplion of the cover sheel and any subseguent sheets mentioned thereon, this document may not be parily eopied without wiitlen consent of ABB
Cator Emag Mitelspannung GmbH Ratingen.
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Deutscher

g - Aoaditerungs ABB Calor Emag
l:“A Laboratories

) Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 _ Sheet
1ssued by an Accredited Laboratory )
comesponding to EN 45001
Contents
Sheet
Test Report - COVEr SNEEE ..ot 1
" Test Results - Comments on Test ObJEct ..o 1
CONENS vversvermesssrerersseesieseimansras s bt aE s 1R E LA TSR 2
1. Technical Data of Test Objects ... 3
Drawings: GCE 8010459 RO101 (ZS1.2 panel) .ot 6
GCE 7000162 R1104 (Withdrawable vacuum circuit- breaker) 7
GCE 7169312 R0O118 (Earthing sWitCh) ......cceeeiieeeinniiinnienes
2 Test Location and SEt-UP e 9
3.  Mechanical Operation Test e ———————————— 10

= ' PRI




Deutscher

[ ,i Alreditierungs ABB Calor Emag

% . AL BB EP
[RX Laboratories FREPEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 3
Issued by an Accredited Laboratory
cotresponding to EN 45001
1. Technical Data of Test Object
{Ralings assigned by the manufacturer}
Switchgear
Test Object: Metal-clad air-insulated switchgear panel from a 24 KV switchgear
Type: Z51.2
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen/ Germany
Serial-No.: 7550027/2015/00 Year of manufacture: 2000
Drawing Nos.: GCE 8010459 R0101
Rated voltage 24 kV

Rated lightning impulse withstand voltage 125 kv
Rated power frequency withstand voltage 50 kV

Rated frequency 50/60 Hz
Rated normal current busbar 2500 A
Rated normal current circuit 1600 A
Rated peak withstand current 63 KA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s

Prospected values under intemal-arc conditions:

Peak withstand current 63 kA
Short-time withstand current 25 kA
Short-circuit duration 3 s

Ve

Date of receipt of test object: 24™ August 2000
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Deutscher

;mmdi"e’""gs ABB Calor Emag_ S “ I! I!
L/~ [R2 Laboratories - o - AREDEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 4
Issued by an Accredited Laboratory
corresponding to EN 45001
1. Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switching Device
Test Object: Withdrawable vacuum circuit-breaker
Type: VD4 2420-25

Vacuum interrupter: VG4S

Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 7008269/4002/00 Year of manufacture: 2000
Drawing Nos.: Withdrawable breaker: GCE 7000162 R1104

Operating mechanism: GCE 7179610 R0104

Pole part: GCE 7005757 R0O122

Interrupters: GCE 7005535 R0102

Pole Centres: 275 mm

Rated voltage 24 kv

Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV

Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated short-circuit breaking current 25 KA
Rated short-circuit making current 63 KA
DC-component 30 %
Pole factor 1.5 -
Rated peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s
Rated operating sequence 0-0,3s-CO-3min-CO
Rated times of circuit-breaker:

- opening time <45 ms
- closing time approx. 80 ms
Number of poles 3
Number of units per pole 1

Date of receipt of test object: 24" August 2000
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Deutscher
Akkreditierungs

ABB Calor Emag

R /ANFR Laboratories < -

e {1
< FREDED

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 5
{ssued by an Accredited Laboratory
comresponding 1o EN 45001
1. Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching Device
Test Object: Earthing switch
Type: EKB-2406-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 06/052/00 Year of manufacture: 2000
Drawing Nos.: Earthing switch: GCE 7169312 R0118
Pole Centres: 275 mm
Rated voltage 24 kV
Rated lightning impuise withstand voltage 125 kV
Rated power frequency withstand voltage 50 KkV
Rated short-circuit making current 63 KA
Rated peak withstand current 83 KA
Rated shori-time withstand current 25 kA
Rated duration of short-circuit 3 s

Date of receipt of test object: 24" August 2000
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Deutscher

| i ABB Calor Emag
wis . AL BB KB
R ANRR Laborafories- - - —s R N EP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 9

Issued by an Accredited Laboratory
corresponding {o EN 45001

2. Test Locations and Set-up

The test was performed in the Mechanical Testing Laboratory

of ABB Calor Emag Mittelspannung GmbH
Dept. LM in Ratingen

at an ambient temperature of approx. 20°C.
Test job no.: 7650027_024A

Test engineer: Koal

B

i sttt 300
A At N e,

= .

412




—

Deutscher

alggreditierungs ABB C alor Emag ‘l I! I!
[Tf VAR Laboratories: = += === iR §PED
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 10
Issued by an Accredited Laboratory
comesponding to EN 45001

3. Mechanical Operation Test

List of interlocks:

1. Withdrawable part in test-position
- Circuit-breaker ON: prevented to move the withdrawable part in service-position

2. Withdrawable part in service-position
. Circuit-breaker ON: prevented to move the withdrawable part in test-positicn

3. Withdrawable part between service and test position:
- prevented to switch ON the circuit-breaker

4, Withdrawable part in test-position
- Circuit-breaker OFF and earthing switch ON: prevented to move the
withdrawable part in service-position

5. Withdrawable part in test-position
- circuit-breaker ON and earthing switch ON: prevented to move the withdrawable

part in service-position

6. Withdrawable part not in test-position
- prevented to switch ON the earthing switch

7. Withdrawable part not in test-position
- prevented to remove the removable part

All the above mentioned interlocks were checked. For this the circuit-breaker, the earthing switch
and the withdrawable part were operated 50 times and the removable part was removed and
inserted 25 times.

< BPRD C PHAA




PEHEA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
- Member of the Short-Circuit-Testing Liaison (STL) .

Test Report

| ReportNo.:  0311Ra Copy No.: 1 Contents: 24 Shests

Equipmentundertest:  Vacuum circuit-breaker type VD4 24.12.20

. Manufacturer:
Circult-breaker: ABB SACE T.M.S. S.p.A,, 4 — 24044 Dalmine (BG), Italy

Pole parts inclusive
vacuum interrupters: ABB Calor Emag Mittelspannting GmbH, 40472 Ratingsn, Germany

| Criont: ABE T&D SpA, Divisione Sace T.M.S, 4 — 24044 Daimine (BG), Haly
i Testing station: PEHLA - Testing Laboratory Ratingen
Date of test: 03" February 2003 — 24" February 2003

Applied test specifications:

IEC 62271-100, 1% Ed, 2001-05, clause 6.101.1 and 6.101.2
IEC 60694, Ed.2.2, 2002-01

5 Tests performed:

In accordance with the requirements of class M2, 10 000 mechanical operating cycles without voltage on
or current in the main circuit were carried out with the vacuum circuit-breaker of type VD4 24.12.20 to
demonstrate the mechanical reliability.

i Test resuits:

-

_No changes impairing the function of the clrcuit-breaker were noted after the endurance test.
%[ he vacuum circult-breaker fype VD4 24.12,20 passed the mechanical type test successfully.

GESELLSCHAFT FUR ELEKTRISCHE

' SR>\ HOCHLEISTUNGSPRUFUNGEN

& = i
j s
; A5 3

\%, /A

)’33' \13‘5‘\\\ Technical Commitiee
N5z~ :

g1 Mannheim, 24" February 2003 b Z‘

wiitten permission of PEHLA it Is not allowed to make reproduction in@Xracts \ﬁj

Deutscher
@éhkkredmemngs

The test results relate only 1o the items tasted.

<-Capylng the cover sheet accompanied by sheet 2 and the sheets mep
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B BEELE GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Accredifation -
¢ The PEHLA-Tesling Laboratory Ratingen has been approved by the DATech (German accreditation body for
technology) accarding to DIN EN ISOAEC 17025 for tests in the field of high-volta 00 Suchgens g ean Dody ot
power engineering equipment (Registration-No. DAT-P-032/93).

Under reference to DIN EN ISOAEC 17025 PEHLA states the following:

P

- - The accreditation of the PEHLA-Testing Laboratory or any of its test reports by themselves in no way constitute
or imply product approval by DATech or any other body.

R

- [f someone refers to a test in an accredited PEHLA-Testing Laboratory this reference shall include the
cereditation body, i.e, DATech, the relevant scope of the accreditation and the appropriate registration number.

STL-Member

kit R G b b i)

% PEHLA is foundation-member of the Shont-Circult Testing Lialson (STL) which has been founded in March 1959,
¥ STL Is aforum for the international co-operation of the testing organisations with the further full members ASTA {GB}),
CESI (1), ESEF (F), KEMA (NL), SATS (N, S, AIR) and STLNA (USA). In the Framework of EG, STL has been
recognised in 1992 by EOTC as agreement group,

A

% PEHLA-Documents
© A Certificate

=+ s fssued for type tests which have successfully been canried '3ut in fuil compliance with the relevant specifications or
7 standards and STL Guides valid at the fime of the test.

- Forthese tests the equipment under test must be clearly identified by technicat description, drawings and additiona
o specifications, '

i

é A Test Document

2 is issued for parts of type tests which have succassfully been carried out in full compliance with the relevant

i specifications or standards and STL. Guides valid at the fime of test.
E For these tests the equipment under test must be clearly identified by technical description, drawings and additional
i specifications.

-
: A Test Report
i is issued for all other tests which have been carried out according to specifications, standards or “PEHLA-Richtlinien”
= (PEHLA Guides) and/or cients instructions.

. Similarly, this test report contains all test results, details of the conditions under which the tests were carried out, also
i+ details refating to the behaviour of the equipment during fest, and its condition after the tests.

Addresses:

Office: PEHLA-Geschftsstelle
Hallenweg 40
68219 Mannheim; Gemmany

Testing Station: PEHLA-Testing Laboratory Ratingen
Oberhausener Str. 33
40472 Ratingen; Gemnany

Manufacturer ABB SACE T.M.S. S.p.A. ABB Calor Emag Mittelspannung GmbH \\
Via Friuli QOberhausener Str, 33 N
4 —~24044 Dalmine (BG), italy 40472 Ratingen, Germany :

Client: ABB SACE TM.S. SpA,
Via Friui
4 - 24044 Daimine (BG), ltaly

D L T O sy o
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Report No.: 0311 Ra

Tahle of Contents

Cover sheet

5 Accreditation

Tabie of Contents

¢ List of Test Participants

f- Technical Data of Test Object
I/ List of Drawings

" Drawing No. TN. 7410

Jrawing No. 510507

Drawing No. GCE7004730

Details on Performance of the Test

Results of Measurements before the Mechanical Endurance Test

' Results of Measurements during the Mechanical Endurance Test
" Resuits of Measurements after the Mechanical Endurance Test

Evaluation of the measurements before and after the test program

Measuring Instrurment Record
Photo of the Test Object
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o Sheett 4

PEHLA-Testing Laborafory Mannheim
PEHLA-Testing Laboratory Ratingen

§ PEHLA-Testing [aboratory Ratingen
<! M5, Mendorf . PEHLA-Testing Laboratary Ratingen
{ MiA Pigias PEHLA-Testing Laboratory Ratingen

L

SRR

i Rapresentatives of the Client:

{ Mr. 5. Magoni ABB SACET.M.5. S.pA, Italy

BAPH0 P
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5 E B i GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

iENo: 0311Ra Sheet: 5

Technical Data of Test Object

Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer

'Fest Object WVacuum circuit-breaker
VD4 24,12.20

Circult: breaker: ABB SACE T.M.8. S.p.A., 4 — 24044 Dalmine (BG), italy

Polg parts including

vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany
, Senal-No : ADQ00D3052 Year of manufacture: 2003
3 Drawing No.: TN. 7410 {circuit-breaker)

5 Vacuum interrupters  Type: VG4, L1 No. 1154/3, L2: No. 1135/3, L3: No. 0288/3
: Drawmg No.: GOCE 7004730R0105 {pole part)

LE

X
2
i

3 5 Rated voltage 24 kV

2. Rated lightning impulse withstand voltage 125 kV

2o Rated switching impulse withstand voltage - kv

i Rated power frequency withstand voltage 50 kv

% - Rated frequency 80 Hz

§ Rated normal curment ~ 1250 A

3 Rated peak withstand current 50 kA
Rated short-time withstand current 20 kA

3 Rated duration of short-circuit 3s

% Rated short-circuit breaking current at 12 kV 20 kA

1 D.C. component 30 %

§ Rated short-circuit making current at 12 KV 50 kA

g Rated transient recovery voltage:

é Peak value 206 kv

g Rate of rise 0.34 KWius

£ ’  First-pole-to-clear-factor 1.5

5 Rated operating sequence 0-0.3s-CO-3min-CO

ey Arc extinguishing medium vacuum

Number of poles 3

H Number of units per pole 1

- Rated opening time <45 ms

Rated closing time approx. 60 ms

7 Rated voltage of frip coil 110 v-DC

: Rated voitage of closing coil 110 V-DC

3 Rated supply voltage 220 V-DC

% Rated frequency of supply voltage - Hz

‘Essential characteristics and insialied devices:

The circuit-breaker was not equipped with the auxiliary switch BS2 for the spring-charged-signal.
EMotor Drive Type 701 921/803, Serial No. CA2 7GL 02 C (EL1).
§Date “’
g of receipt of test object: 3" February 2003
e S BAPHD C OPYTH
2. — ] I ol 7 ‘ /
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet 6
List of Drawings
‘manufaclurer has guaranteed, that the equipment submitted for test has been
Aufactured in full accordance with the following drawings. PEHLA has verified that
<o drawings adequately represent the equipment tested. These drawings have baen
imped and signed by PEHLA representatives and are kept
?,vrth the test documents at the test taboratory.
‘at the client.
&-drawings contained in this document are identical with the checked, stamped and
nfed drawings.
Revision Title Additional remarks
M5234 | Vaccum Circuit Breaker Included in test report
02-10-10 | Type VD4 24KV 630-1250A
50538 |Assieme Comando ' Included In test report
02-12-13 | Operating Mechanism Assembly
09 Pol vsti VD4R 24kV 1250A Included in test report

Pole complete VD4P 24kV 1250A

Ass, molie di ¢h. com. EL1 —

: ! 50'5 Assierne commanda EL1 —
GCET004730R0104 Pol vst. 40,7 2400N H310 2412-20 VG4 —_
%,_u{# et e
5
§ «
5
B
5--
|

R

A0 P




NGERS

=

i

3

3

i

é
N

, .
£ |
B 2 _ [ 2 _ w:.f.- E
. 3 J o) 201410 ubD
5 3 F 0lvi Nl vy SWIZOVSEEV __Sav, s vis (Be o s
Tl ¥y rOA IR MOy ] 1-01-¢0 b e 31000 EINCRd TroLe !ﬂnsu“mmu.ﬁr”mmmwmum.w
um-w 3= Yo521-059 Ak FOA S8Al o o lurssedd o e N ouh Sureraro iy e XIS I8 QroRes On
TuE L1700 WDYA - AL )
W ntues EPE e ¥5H . i 01-01-20 -
a E? ‘_--
) ROLIV T RASN] aaxid] 3 P C5oD2-91 | VOSSI-0ED [ o ve_ ] 622 @ vin - =
: HT ¥ tpdAy " i i A
= 20y wossen D Elo o5 Ut n todil ;
= Toel IReER [ : :
= WETRPLY EINIDG DRIXIA FUAIMOEVIIN G3IMEE O # CORSREIE) UIE VLKA DWSSEZ VAT TEVSROINL m G . - i
w WIS DI I 2t im v h__,._u._.h___%“ n . N . |
s . OROXOER) EIMIGa DHEXTS 20 1L 10T3E0%T)
LEE ! a0 1 401331082 LRSS 01 Ty1santy :H %“ﬁ._.: ea_u-s&_." _ frorr—— —
=d F bt WD TRY ANIVERY & TWYITIEW S1I%012 DISOVIRG ORSR - b
T | ST NS E_Hﬁ Hh. nE et ] (YIFRIHOIE ¥3 0)33ay 10 ANI21S0d ME 130RA3AT ¥ 03300 ¢ fetep Alona u) Fnuiniuno -HWAN
'S } (OB W0 NOLLTEGE M 304 300 ATX L (IO V1 Qukiay 16 WIZI06 X1 LD ¥ 4G | il POYOALD J01r €57 Y IHR —
O : WILMED i D ) DEMAIAOTAY ROLUIRIIN YIS & RIEY n.f."..nﬂ
¥ 1]t ooy D 0. WD EEDIYEIG-LINOUIY 804 HOLENIDHL § . " g1 3010 2
! TS OO ST e Ay T § (ETVIS) SOANE MR K 3V0R 1D JRIVINE ¥ E Pﬂﬁ.hul
Ll CHITHSD DTG RIS W 4 VAARY [ VRS 10 TP TTV0 I NONM ¥IINI ¥ Mhd VX1 3 . o 5 —
VUBNTHD 50 RANYEY £ .
s 9 epibibvtubidd yonlicy 19 TE 9 By g
o i SLog-20- 10 WALIA-HELS DI 1 i TERESTT sjir 03 spuodrasion 1adin mat vyt —
') i EEPTTE TRETER TusE g s e
o ; Cob d; 3
o —ﬂ_ e swy M e ; | f
m . s 1A nuunlln
1 Lot "3
1:.._._ — xw_ | N 053 52 ——
L 3 ! 52 | (g7
[ned i 2| [}
fa ] @ &
u i {
[ ‘ . - HEF
<€ ” o !
. 8 |
Q 5 . =
2 ¥ s
[
a ot-2 \ 1111111
9 ] of-8-1 BED
L/ (-
ZLE
0GL
: .
i ST TN R TW PN S N R I- : £ R 7.
# TS gl : !
L
& T O G i G o e b o



8 GESEJﬁCHAFTEURElEKTmSCHEHOCHLﬂSTUNGSPRUFUNGEﬁEiE%?

Sheet: 8

P
~
~
o
el

.
ZE .
Y

il

E ‘5 3|8§;
I ﬂ‘
§ kbl Bl
i 2 e[S
!!' %':! u
) e
=5 P
Wi 241l
Pk i
LT
s Hj sl
) H el
L 4 B
R 1§
ale 81 E
%g b lis g 1) @
. 2 38
i il
> R ESH
g § ig_; %éi*—
15 [
El 4] §5—*i
§ E ggig fgx
® Lttt o
Pk
HHEE
7‘ ]

goriorihy bn every detail

PEBLA has not checkod the

e i bt com;m}{:o lg&

oL, . 1

e |
. R N

“@Wﬁ%@%ﬁwmmmmmwmwwﬁmm R




d

=z .
(13}
G w T T tl3 '3 ') i )2 u.‘ 13 13 ¥ T L 4 1} ~—
5 8 |mowmme]  mmmnnr foee L S Feene ety swumazy
z e ind o

= £ : . — h
W R el Pl H

i O o AT L
[75] . - A R A e R 0 R e
O] e = s n.shr. e éﬁ% M M
v S 2 Ban
5 S0LOM S e =

P o
u.Q.w 3 s
2 =
| A L o]
% L.
O ===
I i 3 M B
5t e e o e IE]
o L1 5 fc “
v U SR IR porTuy [
o . . £ vOLOY Jog yone B Bunuupz / s Sojdruse: E_ﬁﬁ:.u-uaﬂ:m/m -
£ , ! v 5T 1 A .
=P 2 . %

ni = Z Z_
l-ll— ' .
L} LTy wfrea :
m + - [4]
B b o S
- ) b
- ¢ =
[V e
<
I
O
w)
w—
|
Ll
w
1L
(&)

422



o . GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Sheet: 10

Details on Performance of the Test

2 “ance test, the following electrical and mechanical data were determnined by
S the circuit-breaker and its auxiliary systems:

losing time (5 times )
Zning time (5 times )
{57 Zpread between units of one pole - not applicable
) fime spread between poles (5 times *) ‘ .
\ieharging time of the motorized operating mechanism (5 times *}
Shsamption of the motorized operating mechanism (5 times *)
: Q_‘:?ﬁrﬁﬁption of the tripping devices (5 times *)
TRy gr;é’f_ipn of opening and closing command impulse
) digrfness
=@sﬁénsiﬁe3 or pressures - hot applicable
| [Jsresistance of the main circuit (5 times *)
I)time-travel chart (5 times *) :
)ther important charateristics
‘Contact travel
heck of vacuum of inferrupters
grification of the rated operating sequence (refer to clause 6.101.2.5a))

inbient atmospheric conditions

¢

500 6perating cycles with operating sequence C - 80 s- O - 90 s af the minimum supply voltage
.of closing and opering devices and motorized operating mechanism and the minimum pressure
for operation

. 500 operating cycles with operating sequence C - 90 s - O - 90 5 at the rated supply voltage of
closing and opening devices and motorized operating mechanism and the rated pressure for
qugration

. 500 operating cycles with operating sequence C - 90 5- O - 80 s at the maximum supply
oltage of closing and opening devices and motorized operating mechanism and af the
naximum pressure for operation

4 P_}.f;ig.'Je]'aiting oycles with operating sequence C - 90 s - O - 300 ms - CO - 270 s at the rated
Upply voltage of closing and opening devices and motorized operating mechanism and at the
rateq pressure for operation ) '

vehave been recorded.

ag,{%gg;a; 1ies of 2 000 operating sequences the operating characteristics: a), b), d), e), and 1) as list

v ?—*"'-S-.,‘s ._
: s;?s-”a%ﬂwéd s-endurance test, the measurements carried out before the mechanical endurance test were
Hizaoul f,sggaln for comparison. Check, whether the travel characteristics fell within the envelope curves,

forethe endurance test.

R S st s b et

G,
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Sheef; 11

o (opening) t; (closing)
0.7x [1.0x {1.1x |0.85x[1.0x [ 1.1x
Ua |Ua jUa [Ua Ua |Ua

804 | 53.1]504 | 723 | 66.0 } 63.3
7981534 1501)] 723 | 66.3 | 63.3
79.8 | 534 | 501 | 723 | 66.0 | 63.3
79.8 | 534 |50.1] 723 | 66.0 | 63.6
804 | 534 | 501 | 72.3 | 66.0 | 63.3

alihes §|pread between the breaker poles on closing and on opening of the circuit-breaker
si ;ea

power consumption
[wi

charging time current consumption
after O-C operation [A]

_ [s]
3.57(3.71]|3.71|3.78|3.71]0.95;0.97 {098 [ 0.98 [ 0.97 | 178 | 181 | 183 { 183 | 181

2.94{3.00(2.941296{2.97]0.99|0.98(0.66]0.99}0.98| 218 | 216 {211 | 218 | 216

~-: 12.6912.54|2.53|2.53| 2,50 1.00 | 0.9 0.99 | 0.98| 0.97 | 242 | 240 | 240 | 237 234

B3PHOC OPRA]
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Shunt-release ON YC Shunt-release OFF YO1
110V DC 110V DC

124 1 124 {124 | 124 | 1241080 | 092|092 | 0.82 | 0.92

1521156 | 1562152152124 [120]120]1.24}120

1721172172 1168|136 {136 | 1.36 | 1.36 ] 1.36

1.68

nng the 5 x CO operations
jimum supply voitage

al atad supply voltage
”ﬁt@?ﬁa}dmum supply voltage

Shunt-release ON YC Shunt-release OFF YO1

irgtion of command

: I"' 'f 746 | 75.0 | 747 | 74.7 | 74.7 | 80.7 | 80.1 | 804 | 84.9 | 80.4
Stpply volfage [ ms ]

?*’Duratmn of ¢ommand

%mpmse 4t rated supply | 70.5 | 69.6 | 69.3 | 69.3 | 69.3 | 54.9 | 54.9 | 54.9 | 64.9 | 54.9
oltage [ ms ]

{Duration of command
jimpulse‘at maximum 67.2 | 672|675 | 675|676 525522622 | 519|522

FIRET 7~
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Sheet: 13 <;>—”;7

L1 L2 L3
o pQ pe2 _ EQ
| 16.9 | 16.9 | 17.0 ' 17.0116.6 | 166 | 16.6] 16.6 | 16.6117.1 l 172 ‘ 17.2 [17.2 l17.2

easured during the 5 x CO operations at the rated supply voltage of the

£ L2 1.3
pQ pQ pQ
[769]16.9] 16.9] 16.9]| 16.6 | 16.6 ] 166] 166 [166172] 17.2|17.2| 17.2] 17.2

15@{?@ easured during the 5 x CO operations at the maximum supply voltage of

S

L1 12 L3
> pQ ug2 pQ
7701169 17.0| 170]17.0[16.6 | 166 | 166166 (67| 72]172]17.2 172|172

Ua=110VDC Vor Vo
- | L2 1.18 | 1.35 0.97
the measured mechanical time travel charts are in the allowable limits of

L1 L2 L3
15.0 15.0 15.1

11.3 11.3 11.2

tr.a\'el [mm] 3.7 3.7 3.9
ck of vacuum of interrupters:

ok

ﬁ’fﬁ atmospherlc conditions:
4" February 2003, ambient air temperature: approx. 22°C

BAPHD  OPHTIATA
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arement of the operating speed before the mechanical endurance test

=
T
=
{
1
]
s e
Fravel L2
5]
Pt 1 5

- é%%%n@g*@jpt Insulated coupling rod in phase L2
i hialing speed measured: Vot = 1.18 mis Vo, = 1.35 m/s at U= 1.0 x Ua
-
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Foat EsELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN ff?
Sheet 16 ©
¥ ' ?neasurements durmg the mechanical endurancetest =~ ~ -~ -}
to: (opening) tz (closing)
UMV 0.7x |1.0x |1.1x |0.85 {1.0x {1.1x
Ua {Ua (Ua ixUa |Ua |Ua
tims] | 82.2 | 53.7 | 504 | 72.0 | 66.0 | 63.0
Bor tims] | 79.5 | 53.7 | 504 | 729 | 86.3 | 63.3
m " Qf . emt,o'ns 6 000 t[ms] | 78.0 | 53.4 | 50.4 | 72.9 | 66.6 | 64.2
f ‘ mbe fm@emt.ons 8 000 tims] | 78.6 | 53.7 | 50.7 | 72.9 | 66.6 | 64.0
e Tﬁeen the breaker poles:
ihciime s reaaéﬁeﬁmeen the breaker poles on closing and on opening of the circuit-breaker
£ eastﬁ’fecjf%f 2 ms.
3 @JIEJE jin ?‘{“En """"t‘the motorized operating mechanism:
T S charging time for O1-C [ s
, U=085xUa | U=10xUa U=11xUa
PONIDE:. =187V DC =220V DC =242V DC
Arofieperatlons 2 000 3.64 2.99 2.47
s e ' 3.87 3.12 2.68
3.80 3.06 2.69
3.81 3.03 2.65
important characteristics- contact frave!

Total Travel
[mm] [

nﬁb‘e of .operations: 2 000 14.8

& INiiber of operations: 4 000 14.7
: ;; Nﬁyr;]b;r of Gperations: 6 000 14.7
il R e __;
S RGmber of operations: 8 000 14.7 :

’“&’v‘*’{ﬁ:’
; ‘)f@ilp Vel chart with opening and closing speed:
D [mls] atUa=110VDC L2 Vos Ve

BAPHD C P
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Sheet: 17

S

- heasurements after the mechanical endurance test-- - -.
Fimea € A .

a

s ta (opening) tc {closing)
Seotcosingand  Fypyy [07%]10x 1 Tx(0.85x[1.0x 1.1
0a=110VDC ya |Ua |Ua jUa |Ua |{Ua

80.1 | 555 | 50.7 | 735 | 675 | 683.3

Jho e 5 x CO operations 79.8 | 54.0 | 51.0 | 73.5-| 67.5 | 63.3
U sipply voltage ttms] |80.1]552|516| 735 | 663 | 639
istpply-voltage

N stpply voltage 79.8 | 540 {510} 74.1 | 666 | 63.9

70.2 | 53415071 729 | 675 ] 64.2

ereﬁib twigen the breaker poles on closing and on opening of the circuit-breaker

A IS
e AT
o FediA0 < 2ims.

T

). 6:',?%9 of motor charging: Ua =220V DC

charging fime current consumption power consumption
after O-C operation [A] [W]
fsl]

3.78(3.80(3.86|3.83]0.93{0.92|0.85[0.94|0.93| 174 | 172 | 178 | 176 | 174

2.86)2.8312.00]2.93]0.94}0.93{0.92{0.94{0.95] 207 | 205 | 202 | 207 | 209

2.711269[2651268|0.90{0.96|0.96(095]0.96]{218 | 232 | 232 | 230 | 232

LR

=
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Sheet: 18 /

Shunt-release ON YC Shunt-release OFF YO1
110V DC 110V DC

12411281128 128 12810.92 0.92 | 0.92 | 0.92 | 0.92

i56 | 1621152152 | 1621120 120{1.2012011.20

72 172 172 | 172 | 172 | 138 | 138 | 138 | 1.32 | 132

ddimnge
.aﬁ%e%g % Egm!‘; ant: suppiy voitage
: .ggeﬁj*rate?i%uppw voltage
ey ‘supply voltage

Shunt-release ONYC Shunt-release OFF YO1

1 ’ﬁ*" ONi0 *‘é*ommand

mp; s&atémmlmum 759 | 762 | 76.2 | 76.8 | 75.3 | 79.8 | 79.8 | 80.1 798 | 79.2

r?ﬁlo’ﬁ’bfcommand
% “351%33, sted supply | 714 | 714 1698 | 70.5 7141567 | 555 157.0 | 555 | 54.6
cslta‘gejms]
§'urat‘ﬁﬁ“' feommand

hpdlseatmaximum | 67.8 | 67.8 | 684 ) 68.4 | 68.7 505 | 528|534 | 525|528
D] fvoltage [ms] :

RO C OPHYRATA
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Sheet; 19

i Z

".'measured during the 5 x CO operations at the minimum supply voltage of

L1 L2 L3
£ = B 119 u)
i 7 (172174 [ 171 [ 168169 16.9[16.9 {168 17.7 | 17.7 | 17.7 [ 17.7 | 17.8
: g};_.’

3 ‘??éz measured during the 5 x CO operations at the rated supply voltage of the

L2 L3
pQ pQa
16.9]17.0] 16.9 | 16.9 ] 16.9[17.7{17.7 | 17.7 [17.8]17.8

12 L3
pQ 114
16.9 | 17.0 l 17.0 I 17.01 17.0 17.7‘ 17.7| 17.7 I 17.7 | 17.7

e T
174 1 L2 1.12]1.25 0.93
rom the measured mechanical time travel charts are in the allowable limits of

‘ .

L3
14.7

t1.2

2 34 35 3.5
travel [mim] :
heck of vacuum of interrupters:
A

60:kV.D ok
Variication of the rated operating sequence:
95:C0-3min-CO at rated voltage ok

: approx. 22°C

—med
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échanical travel characteristic was recorded at the rated supply voltage before
est. All measured travel-curves fall within the fimits of the two envelope curves

'_;- C.é‘%’;‘fﬁeaker operated only on command and did not operate without command.

BAPRD £ OPITHAA
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 RepoitNo.: 0311Ra

 Test jobno.:
 Test object:

Date of fest:

Measuring Instrument Record

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN -

8002374_M06
VD4 24.12.20

03" Feb, - 24" Feb, 2003

Test report No: 0311Ra
Test operator: Mendorf / Schéttler
Instrument Ident.-no., Measuring Remarks
Microohmmeter ELK 001111 [20p0 1 200u0 Resistance measurement
| MO2A 50
resistive fravel pick-up 1ELK 001024 5kQ Trave! time measurement
type lino pot Ts 50 502
DM 7100 ELK 000466 |+2 v /fyll scale
Transient memory SOustword;
channel 4 (12 bit)
YEW-3063 ELK 000464 {0.25 Vicm-vemier
Multi-pen 10 em/min, channel 4
Slide caliper rule LAE 002162 [¢-300 mm
{ Shunt 1.5A/150mV ELK 001044 [15AM50mvV Current measurement (y2/y3)
DM 7100 ELK 0004668 [ +20/0.2 V/full scale Operating time measurement,
Transient memory 50 pseciword/10msfword
channel1, 2, 3, 8
(8 bif)
YEW-3083 ELK 000464 |Channel 1,2,3,8,
Muiti-pen ’ 0.25/1 Vicm-calivernier
' 10 em/min
Electronic time clock ELK 001231  [0-100s Charging time measurement
11 Inigor BE ELK 000388 (1A Motor current measurement
dar-Vacuum- DRU 000026 {40/60kv DC Vacuum-Checker-Test
| Checker-Test device
BBC M2110 ELK 000359 [300VDC Voltage measurement
Hygrometer Hygronom |FEU 000022 ~30°C - +50°C temperature measurement

-

S Py

T
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'ABB Calor Emag AL Kb EP
Laboratories PREPIP

] Reg.-Nr,

DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 1
Issued by an Accredited Laboratory
corrasponding to EN 45001 Copy-No. 02e
Test Object 2-panel metai-clad air-insulated switchgear type ZS1.2 — 24 KV consisting of
- feeder panel 2000 A with vacuum circuit-breaker type VM1 2420-25,
natural ventilated
- feeder panel 1250 A with vacuum circuit-breaker type VM1 2412-25
max. ambient temperature Sums = 40 °C,
Rated voltage U, 24 kV
Rated normal current panel I 2000/1250 A
Rated frequency f B0 Hz
Rated short-time withstand current Iy 25 KA
Rated peak withstand current lp 63 KA
Rated duration of short-circuit current th 3 s
Rated short-circuit breaking capacity at 24 kV I 25 kA
Max. ambient temperature 9y 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

Tests performed  Three-phase temperature-rise test at the rated current of 2000 A/ 1250 A at
a power frequency of 50 Hz.
Measurement of the resistance of the main circuit before and after the tem-
perature rise test.

Test Specification |EC Standard 60694/2™ Ed./1998-5, clause 6.4 and 6.5
|EC Standard 60298/3™ Ed./[1990-12, clause 6.3 and 6.4

Test Results The 2-panel Z51.2-type switchgear passed the above mentioned tests
successsfully. The respective requirements are met. The test results are
tabulated on sheets 19 to 24.

Test Date November 11® - November 12", 2000

Client ABB ittelspannung GmbH, D-40472 Ratingen, Ge }man

A
2 4% EBER ©
7]
(3

24]
<

FRESRD . 7 7
November 16", 2000  \ N7 e
ate of Issue Satingen Laboratory Manager est Engineer
Total Number of Sheets: 28 Sheets (Test Report) (/
This tisfrgport refers extiusively to the object tested. ABB Calor Emag Laborateries Ralingen are accredited according to
ABB Calor Ernag Mittelspannung GmbH is cetiffed according EN 45001 by DATech under Reg.No, DAT - P - 032/93
to DIN 1SO0801 by DQS under Reg. No. 373-02 y

With the exception of the cover sheet and any subsequent sheels mentioned thereon, this document may not be parily copied without wiitten consent gFABB
Calor Emag Miltetspannung GmbH Ralingen. ’

ABB Calor Emag Mittelspannung GmbH Ratingen Oberhausenef
High-Power Testing Laboratory D - 40472 Rati ] H

Phone +49{0)210
Fax +48(0 21

-1905
12-3713
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¥ .. ABB Calor Emag A B EP
}eZA0RR Laboratories FR P EP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E06 Sheet 2
Issued by an Accredited Laboratory
corresponding to EN 45001
Table of Contents
Sheet No.

Cover sheet ) : 1

Table of Contents 2
Technical Data of Test Object 3to6

List of Drawings 7
Drawing No. GCE8010459R0102 (Switchgear, 24 kV, PW. 1000) 8
Drawing No. GCE8010457R0102 {Switchgear, 24 kV, PW. 800) 9
Drawing No. GCE7004924R0136 (Draw out VM1 24 kV in Z51.2) 10
Drawing No. GCE7004924R0121 (Draw out VM1 24 kV in Z81) 11
Drawing No. GCE7005757R0102 (pole part VD4p 2420-25) 12
Drawing No. GCE7004730R0103 (pole complete VM1 24 kV 1250 A} 13

Test Arrangement and Measurement Points for Temperatures and Resistances on the

Busbars 14
Measurement Points for Temperatures and Resistances of Panel 1 16
Measurement Points for Temperatures and Resistances of Panel 2 16
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1 17
Measurement Points for Temperatures of Circult-Breaker Poles Panel 2 18
Measurement of the Resistance of the Main Circuit before and after the

Temperature Rise Test 19
Temperature Rise Test 20 to 24
Photos of the Test Object (Photo 1 — Photo 9) 251029

— AL U
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wan..  ABB Calor Emag '
[RR Laboratories ‘I‘kl% ==

Reg.-Nr.

DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 3
. tssued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switchgear — Panel 1
Ratings assigned by the manufacturer
Test Object: Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker
type VM1
Type: Z51.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550027/2016/00 (switchgear) Year of manufacture: 2000
Drawing No.: GCEB010459R0102
Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kv
Rated switching impuise withstand vollage - kv
Rated power frequency withstand voitage 50 kV
Rated frequency 50 Hz
Rated normal current of busbar 2000 A
Rated norma! current of tee-offs 2000 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
insulafing medium air f vacuum
Rated functional pressure (abs. / 20°C) - kPa
Minimum functional pressure (abs. / 20°C) - kPa
Permissible values for internal arc faults:
Peak current 63 kA
Short-ime current 25 KA
Duration of short-circuit 1 s
Max. ambient air temperature 40 °C

The above mentioned switchgear panel is fully described in the mentioned drawings.

Essential characteristics and installed devices:

The power loss of the controlgear in the low voltage compartment was simulated by a heating regjstor of
B0 W,

Current Transformers:

Manufacturer Type Year of manufacture | Insulation class
Wirges GmbH TPUBB. 11 2000 E

Voltages Frequency |Sort-time withst. current Peak withstand current
2450125 kV 50 Hz 25kA/3s 63 KA

Serial Nos. L1 058249, 1.2 058250; L3 058251

Core 1 20600/ 5 A; 15 VA, accuracy class 0.5

Core 2 20007 5 A; 156 VA, accuracy class 5P15

ate Bf receipt of test object: 30" October 2000
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) ANRR Laboratories - . . -
Reg.-Nr. - S
DAT-P-032/93 TEST REPORT No. HZ 236 E 06
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switchgear — Panel 2
Ratings assigned by the manufacturer
Test Object: Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker
type VM1

Type: Z51.2

Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany

Serial-No.: 7550027/2014/00 (switchgear) Year of manufacture:

Drawing No.: GCE8010457R0102
Rated voitage 24 k¥
Rated lightning impulse withstand voltage 125 kv
Rated switching Impulse withstand voitage - kv
Rated power frequency withstand voltage 50 kv
Rated frequency 50 Hz
Rated normal current of busbar 2000 A
Rated normal cuirent of tee-offs 1250 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Insulating medium air / vacuum

Rated functional pressure (abs. / 20°C) - kPa
Minimum functional pressure (abs. / 20°C) - kPa

Permissible values for internal arc fauits:
Peak current 63 kA
Short-time current 25 kA
Duration of short-circuit 1s
Max. ambient air temperature 40 °C

The above mentioned switchgear panel is fully described in the mentioned drawings.

Essential characteristics and installed devices:

The power loss of the controlgear in the low voltage compartment was simulated by a heating resigtor ot

60 W.

Current Transformers:

Manufacturer Type Year of manufacture | Insulation class
Wirges GmbH TPUS3.11 2000 E

Voltages Frequency | Sort-time withst. current | Peak withstand current
24/50/125 kV 50 Hz 25kA/3s 63 kA

Serial Nos. L1 058240, L2 058241; L3 058242

Core1 1250 /5 A; 10 VA, accuracy class 0.5
| Gore 2 125075 A; 10 VA, accuracy class 5P15

ate of receipt of test object: 30” October 2000
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R ABB Calor Emag - b EP EP
/ANRR i
4 Laboratories —— - ———— R} §P EP
Reg.-Nr. S
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 5
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 1
Ratings assigned by the manufacturer
Test Object: Vacuum circult-breaker
Type: VM1 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550030/4006/00 Year of manufacture: 2000
Drawing No.: GCE7004924R0136 (circuit-breaker)
Vacuum interrupter:  Type: VG4-S L1: No. 00/061190, L2: No. 00/061193, L3: No. 00/061195
Drawing No.: GCE7005757R0102 (pole part)
Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kV
Rated switching impuise withstand voltage R
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 25 kA
D.C. component 40 %
Rated short-circuit making current 63 kA
Rated transient recovery voltage:
Peak value 41 kV
Rate of rise 0.47 kVlus
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 5§ ~CO-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3
Mumber of units per pole 1
Rated opening time 35..45 ms
Rated closing time 50...60 ms
Rated voltage of trip coil 230 V
Rated voltage of closing coll 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature 40 °C

Essential characteristics:

Date of receipt of test object: 30" October 2000
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[RR Laboratories— — -~ f0} KB EP
Reg.-Nr, s o wE T -
DAT-P-032/93 TEST REPORT No. HZ 236 E06 Sheet 6
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 2
Ratings assigned by the manufacturer
Test Objact: Vacuum circuit-breaker
Type: VM1 2412-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550027/4004/00 Year of manufacture: 2000
Drawing No.: GCE7004924R0121 (circuit-breaker)

Vacuum interrupter:

Drawing No.:

GCE7004730R0102 (pole part)

Rated voltage

Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage
Rated frequency

Rated normal

current

Rated peak withstand current

Rated short-time withstand current

Rated duration of short-circuit

Rated short-circuit breaking current
D.C. component

Rated short-circuit making current

Rated transient recovery voltage:

Peak value

Rate of tise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing medium
Number of poles
Number of units per pole
Rated opening time

Rated closing
Rated voltage
Rated voltage

time
of trip coil
of closing coil

Rated supply voltage
Rated frequency of supply voltage
Eurther specifications:

Max. ambient

Essential characteristics:

air temperature

of receipt of test object: 30" October 2000

Type: VG4-S L1: No. 01936, L2: No. 00678, L3: No. 02130

24

125

50
50760
1280

83
25

3
25
40
63

41
0.47
1.5

%
KA

KV
kVips

0-0.3 5 -CO-3 min-CO

vacuum
3

1
35.,.45
50...80
230
230
230

40

Hz
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| /A3 Laboratories e 0, D HP
Reg.-Nr. SRR SN S :
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 7

lssued by an Accredited Laboratory
corresponding to EN 45001

List of Drawings

The manufacturer has guaranteed, that the equipment submitted for test has been manufactured in full
accordance with the following drawings. These drawings have been stamped and signed by the
manufacturer representative. The drawings has not been checked in detail by the testing authority. The

drawings are kept
X with the test documents af the test laboratory.
at the client.

Drawing no.

Title

GCE8010459R0102 index 00

Switchgear, 24 kV, PW. 1000

GCES8010457R0102 index 00

Switchgear, 24 kV, PW. 800

GCE7004924R0136 index 00

Draw out VM1 24 kV in Z51.2

GCE7004924R0121 index 06

Draw out VM1 24 kV in 251

GCE7005757R0102 index 00
GCE7004730R0102 index 09

Pole part VD4p 2420-25
pole part VD4 24 kV 1250 A

ocom
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8 Deutscher

- Reg.-Nr.
DAT-P-032/93

ABB Calor Emag A BB EP
Laboratories FREPIEP
TEST REPORT No. HZ 236 E 06 Sheet 14
Issued by an Accredited Laboratory

corresponding to EN 45001

Test Arrangement and Measurement Points for Temperatures and

Resistances on the Busbars
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DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 15

Issued by an Accredited Laboratory
correspending to EN 45001

Measurement Points for Temperatures and Resistances of Panel 1
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TEST REPORT No.

HZ 236

Issued by an Accredited Laboratory
comasponding to EN 45001

E 06

Sheet 16

Measurement Points for Temperatures and Resistances of Panel 2
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TEST REPORT No. HZ 236 E 06 Sheet 17

Issued by an Accredited Laboratory
corresponding to EN 45001

Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1
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TEST REPORT No. HZ 236 E 06 Sheet 18

Issued by an Accredited Laboratory
corresponding to EN 45001

Measurement Points for Temperatures of Circuit-Breaker Poles Panel 2
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B s ABB Calor Emag
 ZAN\RR  Laboratories-=. "

) Reg.-Nr.
DAT-P-032/33 TEST REPORT No. HZ 236 E 06 Sheet 1
tssued by an Accredited Laboratory
corresponding to EN 45001
Measurement of the Resistance of the Main Circuit
Date of test: 119" November 2000 - before temperature rise test

12" November 2000 - after temperature rise test

Condition of test object before test:  factory new panels

Ambient air temperature: before temperature rise test 22 °C
after temperature rise test 24 °C

Measurement Resistance of the main circuit
hetween points [V e]
( see sheet 14 - 16) L1 L2 L3

beforefafter” | before/after” before/after”
2 -14 (panel 1) 56.3156.4 5351536 5167515
13 - 25 (panel 2) 95.0/94.4 00.4/89.1 83.3/81.9

Remarks: " Before: before temperature rise test
After: after temperature rise test
Resistance measurement at direct current of: 50 A

The measurement of the resistances are carried out by using the thermocouples at the named measurement
points.
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TEST REPORT No. HZ 236 E 06 Sheet 20

Issued by an Accredited Laboratory
corresponding to EN 45001

DAT-P-032/93

Temperature Rise Test

Date of test: 11" and 12" November 2000
Condition of test object before test: factory new panels

Connections to test object: feeder:

two bars 100x10 mm? Cu, length about 2 m outside the panel and
four bars 80x8 mm? Cu, length about 0.8 m outside and inside the
panet

neutral points:
1. busbar outside feeder pane! 2 with twa bars 80x10 mm? Cu
2. extended cable connection bars of panel 2 with one bar 80x10

mm? Cu
Duration of test: 9 h
Ambient air temperature: 261 °C
Test current: see sheet 14
Test frequency 50 Hz
Distribution of the currents of the panels:
panel or busbar current in A

phase L1 | phase L2 | phase L3 | average value

panel 1, incoming 2000 A 2002 2004 2013 2008
busbar panel 1 - 2 2002 2004 2013 2006
panei 2, outgoing 1250 A 1251 1250 1252 1251

Remarks:

1. The distribution of the currents at the busbar connections of the feeder panel 2 was done by using of iron
cores over the extended husbars,

2. The side walls of the panels and the extended busbars were covered by expanded polystyrene sheets of
30 mm thickness.

3. The temperatures were measured by thermocouples type T. For the measurement points of the main cir-
cuit the thermocouples were inserted into holes and fixed, The measurement system determines the aver-
age value of the ambient temperatures, calculates the differences to the temperatures of all mea‘s?ring
points and records the temperature rises directly.
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Permitted Temperature Rise of the Main Circuit

according IEC 60694 table 3

Continuation from sheet 20

Kind of measuring point Maximum value Measuring point
temperature rise at (see sheet 14 to 18)
ambient air temperature

not exceeding 40 °C

cable terminal 50 3,24

Connection, poited, Cu silver coated in air 75 13, 14, 18, 28, 27,28

Connection, bolted, Cu silver coated in air in 65 8, 10,17,19

contact with insulation material class A

Connection, bolted, Cu silver coated in air in 75 4,5,22,23

contact with insulation material class E

Contact, Cu silver-coated In air 65 6,79, 11,12, 15, 16, 20, 21

Measuring | Panel | Description of measur- | Kind of measuring Final Permitted
paint (see ing point point temperature | temperature
sheets 15 rise rise
and 16) K K .
Front door top Access. part expected
29 1 cable compartment to be touched in 4.7 30
normal operation
Front door top Access. part expected
30 1 ¢.b. compartment to be touched in 5.0 30
normal operation
Front door top Access. part expected
31 1 low voitage to be touched in 76 30
compariment normal operation
Accessible part
32 1 Rear wall top which need not o be 14.4 40
touched in normal op.
Front door top Access. part expected
33 2 cable compartment to be touched in nor- 3.8 30
mal operation
Front door top Access. part expected
34 2 ¢.b. compartment to be touched in nor- 6.3 30
mal operation
Front door top Access. part expected
35 2 low voltage to be touched in nor- 8.1 30
compartment mal operation
Accessible part
36 2 Rear wall top which need not to be 11.0 40
touched in normal op.
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Temperature rises and Permitted Temperature rises of the Incoming Panel 1
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ABB TpaHcmucuoHe & fucrpubysmoHe C.n.A.
Yuurta Onepatusa Cave T.M.C.

Bua Spuynu 4 Ten.. 0039.035.395111
124044 - Janmure (BG) dake: 0039.035.395874
Wranus E —mail: sacetms tipm (@ it.abb.com

urTepHer : iwww.abb.com

IPOTOKO 3A TUMOBK U3NUTAHKA No. 100089_C CTPAHLU 1/1

Apparatus: KPY tn ZS1 uan. 1.2 ¢ BakyymHeH npekscsay Tin VD4/P

24.12.20 p=275

Wpentudukauma:  1VCPO000138-Rev.-,en-TexHuuecku kartanor-2003-04

Mapamerpu: HOMMHaAHO HanpemeHne:

Hom. Mzaabpano MMNYACHO Hanpexerune:
Hom. Uaabpuano Hanpexenue ¢ S0Hz:

HomuHa Ha yecroTa:
HomKMHaneH TOK Ha WWHaTa:
HomuHaneH TOK Ha OWWHOBHKATA!

Hom. U3abpsaH TOK, NMKOBa CTOMHOCT:

Hom. ManbpsaH KpaTKoBpeMeHEH TOK
Hom. Mpofb/MUTENHOCT Ha K.C..

24
125
75

1250
1250

Ha K.C..

Test reports verifying rating assigned by the manufacturer.

kV
KV
kv
5060 Hz
A
A
KA
KA
S

63
20
3

T.K.C. ¥ BK/I. BbPXY T.K.C. subclause 6.106

Uznurauus Tecr cornacHo TecroB NPOTOKOA
CTahAapT No. WUapaneH ot
JMeneKTpUYeHH UsnnTaHua IEC 60208 0045 Ra MEX/IA BHCOKO-MOIHOCTHH
Subclausole 6.1 naBopaTopnu
TecT ¢ NOBWIIABAHE Ha IEC 60298 HZ 236 E06 | ABE Kanop Emar Jlabopatupuu
Temneparypara Subclausole 6.3/6.4
Tect 3a kpaTkospemeneH T.k.c. 1| IEC 60298 HZ 235 FO1 | ABB Kanop Emar Jlaboparipun
MUKOB T.K.C. Subclausole 6.5 8 naboparopua CESI Nab.
MexaHnuHa paboTa v Tect IEC 60268 MZ 235 AD1 | ABE Kanop Emar SlabopaTtupuu
3a 6AOKMPOBKH Subclausole 6.102
TecT 3a BBLTPELUHE Abra IEC 602988 HZ 235 L02 | ABB Kanop Emar JlaGoparnpun
Annex AA \
TecT 3a mexaHuuHa paboTta IEC 62271-100 0311 Ra TIEX/IA BUCOKO-MOLIHOCTHH
subclause 6.101.2 naBopaTopuu
TecT 3a cNocoBHOCT 33 U3KJL. Ha JEC 62271-100 0511 Ra

MEXNA BUcoKo-mo HHOCTHN
naGoparTopuu U\

romep Reg. No. 0253

NaBoparopuata Ha ABB Tif] Yrura Onepamvea CAYE T.M.C. Brp. [ansauHe e axpeuTNpaHa Chinacho UNICE1 EN ISONEC 17025 or SINAL ¢ pem%:r\/_/

NaGopatopuaTa Ka ABB Kanop EMar B Ip. PaTwreH, lepMaHiis e akpeanTipana CbinacHo UNICEIEN ISCN

DAT-P-032/93

ceprudpuxar f-11H12072-06-01

£C 17025 ot DATech nog penicTpaupoHed X

No.

.;
BHCOKO-MOLHCETHITE NaGopaTopun MEXIIA ca axpeguTvpaHy curiacHo UNI CE| EN ISONEC 17025 ot DATech ¢ perdcTpauucseH Homep No. DAT—P—%

YESY Naboparopin Munako ca apepsTupany cernacho UNICETEN ISOMIEC 17025 a1 SINAL ¢ permepamonen Honep Reg. No. 0020
OTpnen 3a Pa3BoliHa feAHOCT

Oara Ha usnasaHe:
04/09/16

.M. I'pasaH3zona :

=

E*B TED0 Unita operativa Sace T.M.8. Is accrediiated by DET NORSKE VERITAS QUALLLY EERTIFIOATE [t ? teriiicate
. ERT-07978-2001-AQ-MIL-SINCERT/B according to 1SO 8001. i h UL UPHNn
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VENTE ITALANO Df ACCREDITAMENTO

blambrg el Accord ff Moo Ficonoiimenta EA, 14F ¢ LAC -
Sigrustery of EA, WF and DAL Mutus) Recogretion Agreamants

| CERTIFICATO DI ACCREDITAMEN—TO‘
Accreditation Cettificate

Accreditamento n®
Accreditation n® 0253 Rev. 1

o deniarache - ABB S.p.A. Power Products Division
caecaratnal  gede/Headquarters: . .
Via Friufi 4 - 24044 Dalmihe BG

® conforme alTequisti NI GET EN ISO/IEC 17025:2005 "Requisiti generall per [a competenza del
efanorma ) ahoratori di prova e taratura”

maels the requirements EN ISOJEC 17025:2005 "General Requirements for the Competence of Testing
of the standard and Calibration Laboratories” standard

quale Laboratorio di Prova
as Testing Laboratory

L'accredifamento aitesta la competenza tecnica del Laboratorlo relativamenté allo scopo riportato nelle
schede allegate al presente certificato. Le schede possono variare nel tempo. | requisltt gestionali defia
ISOAEC 17025:2005 (sezione 4) sono seritti in un linguaggio idoneo all’attivita dei Laboratori di Prova, sono
conformi al principi della SO 9001:2008 ed allineati con i suof requisiti applicabil. ’
| presente certificato non & da ritenersi valido se non accompagnato dalle schede allegate & pud essere
sospeso o revocate in qualsiasl momento nel caso di inademplenza accertata da parte di ACCREDIA.

La vigenza dell'accreditamento pud essere verificata sul sito WEB (www.aceredia.it) o richigsta direttamente
ai singoli Dipartiment] .

The accreditation cerlifies the technical competence of the laboratory limited to the scope detailed in the
attached Enclosure. The scope may vary In the time. The management system requirements in ISO/EC
17025:2005 (Section 4) are written in a language relevant lo Testing Laboratories operations and meet the
principles of IS0 9001:2008 and are aligned with its pertinent requirements. ’

The pressnt certificate is valfid only if associated to the annexed scheduls, and can be suspended or
withdrawn at any time in the event of non fulfilment as ascertained by ACCREDIA,

The in force slatus of the accreditation may be checked In the WEB site {(www.accredia.it) or on direct
request to appointed Department,

Data di 1% emissione Data di modifica Data di scadenz
15t fssus date Modification date Expiring date
1999-07-08 2015-07-16 2019-07-11\)
Lt . \
|
% i
Glue /@.LJL.///? i~
‘Direftor nerale I Dir_ettore dl Dipartimento 0‘ Presidéfte -

The Genéfal Director Department Director The Fresident
(Dr, Filippo Trifiletil {Dr.ssa Slivia Tramontin) (ing. Giusepps Rossi)

ede operativa e legale: Via Guglielmo Saliceta, 7/9 | 00161 Roma - Italy | Tel. +39 04
info®@accredia.it | www.accredia,it | Partita IVA - Codice Fiscale 10586361001
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- ». Deutsche
Akkreditierungsstelle

DAKKS

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH {German Accreditation Body) attests that the
testing laboratory

PEHLA GbR
PEHLA-Priiffeld Ratingen
Oberhausener Strafle 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Power transformers and Busbar Systems

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-09
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages.

Registration number of the certificate: D-PL-12072-06-01

Frankfurt am Main, 2012-05-09

i .
This document is a translation. The definitive version Is the originat German accrefﬁﬁpﬁﬁitiﬁpﬁfﬂﬂfgﬂﬁ ,

Sez notes overesi.
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrafie 6 - Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAkkS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
{Federal Law Gazette | p. 2625) and the Regulation (EC} No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting cut the requirements for accreditation and market surveillance relating
to the marketing of products {Official Journal of the European Unjon L 218 of 9 July 2008, p. 30). DAKKS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), international Accreditation Forum (IAF) and International Laboratory Accreditationy s
Cooperation (ILAC). The signatories to these agreements recognise each other’s accreditations.

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

ILAC: www.ilac.org

IAF:  www.iafnu
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LENTE [TALANO DI ACCREDITAMENTO

)

e W
Mermbes degh Accordi d Mulvo Rieontcimento FA, IAF ¢ TAC U R

Sigristacy of E4, U 2ng ILAC Mol Recogrition Kgreements

T T CERTIFICATO DIACCREDITAMENTO
Accreditation Certificate

Accreditamento n®
Accreditation n° 0030 Rev. 2
Si dichiara che CES] Sp'A
We dectare that Sede/Headquarters:

Via Rubattino 54 - 20134 Milano MI

& conform% aii! requisitt UNI CEI EN iSO/IEC 17025:2005 "Requisiti generali per la competenza dei
elia norma Laboratori di prova e taratura”

meets the requirements EN ISO/NIEC 17025:2005 "General Requirements for the Competence of Testing
of the slandard and Calibration Laboratories” standard

quale - Laboratorio di Prova
as Testing Laboratory

L'accreditamento attesta la competenza tecnica del Laboratorio relativamente allo scopo riportato nelle
schede allegate al presente certificato. Le schede possono variare nel tempo. | requisiti gestionali della
ISOAEC 17025:2005 {sezione 4) sono scritti in un linguaggio idoneo all'attivita dei Laboratori di Prova, sono
conformi ai principi della 1ISO 9001:2008 ed allineati con i suoi requisiti applicabili.

Il presente certificato non & da ritenersi valido se non accompagnato dalle schede allegate e pud essere
sospeso o revocato in qualsiasi momento nel caso di inadempienza accertata da parte di ACCREDIA.

La vigenza dell'accreditamento pud essere verificata sul sito WEB (www.accredia.it) o richiesta direttamente
ai singoli Dipartimenti

The accreditation certifies the technical competence of the laboratory limited to the scope detailed in the
aftached Enclosure. The scope may vary in the time. The management system requirements in ISO/IEC
17025:2005 (Section 4) are written In a language relevant to Testing Laboratories operations and meet the
principles of 1SO 9001:2008 and are aligned with its pertinent requirements.

The present certificate Is valid only if associated to the annexed schedule, and can be suspended or
withdrawn at any time in the event of non fulfilment as ascertained by ACCREDIA.

The in force status of the accreditation may be checked in the WEB site (www.accredia.it) or on direct
request to appointed Department.

A
Data di 1® emissione Data di modifica Data di scadenza!i U
1st issue date Modification date EXxpiring dat
1692-02-27 2016-04-14 2020-03-0
/(M«a/{ L Q_’

/s C O o Tranesh

n ireéorg?Generale il Direttore di Dipartimento _~ i Presldente
he Genéral Director Depariment Director “'The President
{Dr. Filippo Trifiletti) (Dr.ssa Siivia Tramontin) (Ing. Giuseppe Rossi)
kod. CA-OT rev. 01 . Pag. 1 di2 -
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Sede operotf7a eTegale: Via Guglielmo Saliceto, 7/9 | 00161 Roma - laly | Tel. +39 06 8446099 T
info@accreia.itl/mﬁ:?credia.it | Partita iVA - Codice Fiscale 10566361001 ‘ Eﬁpﬁg Eapli” HH‘MA :
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Merrbro degh Accordi di Mg Ronoscimenta EA, IAF ¢ ILAC oy by
Sgratecy of £4, IAF and AC Mual Recosniion Agreerents

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

Accreditamento n°®
Accreditation n° 0030 Rev. 2

Si dighlara che Sedi operative:
We declare that
CESI S.p.A.

Via Ruhatiino 54

20134 Milano Ml

CESI S.p.A. - Sede di Piacenza
Via Nino Bixio 39

29100 Piacenza PC

CESI| S.p.A. - Sede di Serlate
Via Pastrengo 9

24068 Seriate BG

Pag. 2di2

Mod. CA-01 rev. 01

Sede operativa e legale: Via Guglielmo Saficeto, 7/9 | 00161 Roma - ftaly | Tel. 43 %?H%fﬁ
info@accredia.it | www.accredia.it | Partita [VA - Codice Fiscale 10566361001 /
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Introducing

Laboratories Ratingen

Since 1954, the laboratories of ABB AG — Calor Emag Medium Voltage Products
have performed tests on medium voltage equipment. Our laboratories, which are
located in Ratingen, Germany, contain all the facilities necessary for tests in the

medium voltage range.

The ABB Laboratories Ratingen and PEHLA Testing Laboratories Ratingen are
accredited by-the German Accreditation Authority (DAKkS)..As a shareholder of
PEHLA GbR we are also a member laboratory of the Short-circuit Testing Liaison.
We provide our customers with high performance and independent testing carried
out in accordance with customer reguirements or national and international

"N

4

1

standards.
(DA,
fé”‘? I&S %" %ﬂsm*
Nl
Szl s bH b
: e G eutsch .
che Akkredttserungsste“ German if kkre.dme"“ns‘saene G
Deulst Accreditaﬁﬂn Body m{mﬂw‘mmﬁuni . Creditation Body mbH
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Why testing at

Laboratories Ratingen?

With 60 years of experience we know how to perform tests
professionally. Starting with the planning and preparation phase
we cooperate closely with cur customers in order to ensure

an optimal testing. Our organization provides flexible planning
which ensures short-term reservation.

When testing at the Laboratories Ratingen our customers may
choose to either prepare the test objects on their own or make
use of cur assembly and installation service.-By request an
on-site testing can be parformad in the customer’s facilitias. All
test results will be evaluated by our team of highly qualified and
experienced experts in close cooperaticn with the customers.
Our laboratories are equipped with a SF; module 1o handle and
recycle the gas for environmental safety. The accreditation as
ABB Laboratories Ratingen and as PEHLA Testing Laboratories
Ratingen ensuras that all tests are fully independent.

Services we provide:

On-site testing and dlagnostics with maobile test squipment
Independent witnessing of tests

Inspections, examinations and diagnostics

Manufacturing of prototypes and individual parts
Assembly of prototypes and test objects

Assembly and installation work |

Calibration of electrical and mechanical ineasuring
equipment

[ —a
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Our documentation
to the customer_s

When testing at Laboratories Ratingen different types of documentation can be issued.

Type test certificate

A type test certificate Is issued for type tests which have suc-
cessfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the fime

of the test. For these lests the test object must be clearly

identified by technical description, drawings and additional o

specifications.

Test document

A test document is Issued for parts of type tests which have
successfully been carried out in full compliance with the
relevant specifications or standards and STL Guides valid at
the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additicnal
specifications.

4 | Laboratories Raftngen

Test report

A test report is issued for all other tests which have been car-
ried out according to specifications, standards or “PEHLA-
Richtlinlen® (PEHLA Guides) and/or clisnts’ instructions.
Similarly, this test report contains all test results, detalls of the
conditions under which the tests were carried out, alsc details
relating to the behaviour of the test object, and its condition
after the tests.

Test confirmation

A test confirmation is issued immediately after the tests. It
confirms that the tests have bean conducted and is valid only
until publishing the detailed results in an entire document.

GO OPTOAADH
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Development tests,
type tests or acceptance tests

Laboratories Ratingen are able to offer any kind of test your company nseds,

The {aboratories are fully equipped to perform complete type

tests on medium voltage equipment with state-of-the-art tech-
nology. All tests can be carried out as ABB tests or as PEHLA

tests.

Our test portfolio:

Tests we provide
Type tests
Development tests

1

- Acceptance tests (also In other test laboratories})

Certification tests

Products E - »

] ° 3 ‘= i =

e i¢ =8 5 | g2 a 3

g iy 318518 1% « 5 ¢ 1% | =

g 2o E 2 g £ < o g E 8 el 2

£ (82i.8 i s 12 g [EO p s | 8

(5] R 0 g 2 < = E @ a = = 7]
Tests > i85 i85 s 5 % % 13504 18 | % |4

= =2k i0E (OO0 & Lt 0 L= [ O < 7]

T = E - S --,, s

Making and Breaking test ® . ® ® - T ® | ® ®
STC test L ] ® e L] ® ® ® [ ] ® ®
Internal arc test [ ; ) ®
Capacitive switching test ® ®
Temperature rise test [ ] [ ® [ -] ¢ ® ® ® ® ® ®
Climatic test ® ¢ ® ® ® ¢ ® ® ® ® @
Dielectric test ® ] ® ® ® [ ] ® ® e ® [ ]
IP/IK-coding test ¢ ] ®
Partial discharge test ® ® (] ® ® ® ® ® [ ]
Mechanlical operation test ¢ ® ® L4 ® \\‘,
Mechanical enduranca test ¢ ® ® ]
High and low termperature test ® o ® o ® ®
Tightness test ® ® ® ®
Pressure test ® ® ©

Tests arRatingen possible

[:, Tests not applicable to this product

BAPHD  ORUTIRAT
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Overview of standards

High-voltage switchgear and controlgear

High-voltage test techniques

Power transformers

High-voltage fuses

Bushings

Insulators

Instrument transformers

Live working

Low-voltage switchgear and controlgear

ANSI / IEEE

Othé{%ﬂds on request.
6 |Lal ones Ratingen

IEC 62271-1

IEC 62271-103

IEC 62271-106

IEC 62271-200

IEC 62271-203

IEC 60060-1

IEC 60076-5

IEC 602821

IEC 60137

IEC 60660

IEC 61869-1

IEC 60832-1

IEG 80947-1

|EEE C37.04
ANS| C37.54

[EC 62271-100

[EC 62271-104

EC 62271-110

IEC 62271-201

IEC 62271-102

IEC 62271-105

IEC 62271-111

IEC 62271-202

IEC 62271-304 IEC 60529
|[EC 8C060-2 [EC 60270
IEC 80076-11

IEC 60282-2

IEC 61869-2 IEC 61869-3
IEC 60832-2 I[EC 61230
IEC 60947-2 I[EC 60947-3
ANSI C37.06 IEEE C37.09
IEEE C37.60

BAPROC PV RA
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Testing facilities

The Lakoeratories Ratingen are coordinating tests very well even if different kind of tests in more than one laboratory are required.
Customers, who need various tests, can therefore rely on well-organized test procedures — quickly and at fair conditions,

High-power testing laboratory

The high power testing laboratory i3 equipped with a

2800 MVA short-circuit test generator and oil-insulated power
transformers and is therefore able to perform making and
breaking tests at several voltage- and shori-circuit currant
levels.

A special dry-typs power transformer is available to perform
peak-withstand current- and short-time withstand current test
up to 250 kA and 100 kA r.m.s for three seconds.

Inside the room simutation of the arcing test bay, internal arc-
ing tests can be performed for switchgear, containers or even
substations.

A capacitor bank allows to perform different capacitive tests
{8.g. line- or cable-charging current switching tests, back-to-
back- and single-capacitor-bank current switching tests).

With the miscellaneous equipment like different reactors and
resistors, measurement equipment etc., it is possible to per-
form a wide range of load current switching tests as well.

E
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Testing facilities

The tasts, which can be performed at our high power testing - Peak withstand current test
laboratary, are: - Up o 250 kA
- Short-circuit making and breaking capacity test - Short-time withstand current test
up to - Up to 100 kA and up to 3s (48)
- 50kA  at 12kv - Internat arc fault test
- 31.5KA at 17.5kV - Up to 50 kA
- - 25kA  at 24kV - Differant tests

- 16 kA at 40.5 kv - beyond the standards according to client’s instructions
- Switching capacity test

Load currents

- Capacitive

- Inductive

- Ohmic

- Inductive-ohmic




Temperature-rise testing laboratory - Temperature-rise tests

The temperature-rise testing laboratory is suited to perform - Up to 180 measuring points can be connected
tests with a continuous current up to 5000 A on switchgear - Single-phase and three-phase

and switching devices. Through automated and computer - Up to 5000 A at 50 Hz

controlled tests we use our recourses in the most efficient - Upto 4000 Aat 60 Hz

and effective way. Therefore we can offer precise, reliable and - Additionally we can offer

quick tests during day and night-time to our customers. - Magnstic field measurement

- Thermal imaging
During the test, currents and temperatures are checked every
10 minutes. Shorter measurement intervals for currents and
temperatures are possible. A control clrcuit guarantses a
constant three-phase current through the entire test. The test
is automatically stopped ¥ a temperature limit is exceeded or
the test duration is over.

T e
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Testing facilities

High-volitage testing laboratory

With the test facilities in our high voltage testing laboratory
all dielectric and partial discharge tests for medium voltage
equipment can be carried out. For sensitive partial discharge
tests a specilal test chamber is avallable with a background
level < 1 pC.

In order to offer on-site testing the high-voltage laboratory
has mobile test equipment.

10 | Labaratories Ratingen

‘The high-voltage testing laboratory performs the following
tests:

- Standard lightning impulse

voltage tests

- Up to 800 kv

Power-fraquency voltage tests

- Stationary up to 260 kV

- Mobhile up to 230 kv

Partial discharge tests

- Stationary up to 150 kV

- Mobile up to 230 kV

Degree of protection tests

Tests on auxiliary and control circuits

3
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Mechanical testing laboratory

The mechanical testing laboratory offers different functional,
environmental and material tests especially on medium and
low voltage squipment and their components,

The functional tests include endurance tests on switching
devices, Kinsmatic chain tests and function tests on any kind
of interlacking or control system. For long-duration tests
automatic control and monitoring systems are available to
supervise various signals for diagnostics.

A wide range of measurement equipment is able to record via
special sensors many additional data for detailed investigation
of the test objects characteristics, like travals, rotation angles,
forces, torques, pressures, temperatures, binary signal states
and gas densities.

é .
=

For gas-filled equipment we offer additionally gas-tightness
and pressure withstand tests.

The environmental tests combine the above mentioned mea-
surements and functional tests with special conditions during
storage and/or operation tike extreme temperatures, humidity,
vibrations, Inclination and other impacis.

Material testing concentrates on load tests like tensile, com-
pression, mechanical impact [K-coding, torsion and bending
tests,

High-speed video recording can be used for visual examina-
tion of very fast processes (up to 10,000 pic./s).

i

e Lab07 ories Ratingen | 11

487



Testing facilities

Material testing laboratory Calibration service

In this taboratory varfous climatic tests on materials, compo- At the callbration laboratory we are able to calibrate electrical
nents and complete medium voltage switchgear panels ¢can measurement instruments, force measurement instruments,
be carried out. length measurement equipment, torgue wrenches and pres-

sure gas equipment.

The testing facilities include two accessible climatic / thermo
chambers. The main tests offered by the material testing
laboratory are: '
- Temperature tests

- Range: -70 °C to +150 °C

- Test voitages: 85 kV (1-phase)
- Climatic tests

- Temperature range: +20 °C to 490 °C

- Humidity range: 10 - 98 %

- Test voltage: 95 kV (1-phase)
- Corrosion tests

- Salt fog tests

- Fog tests with sulfur dioxide

- Tests with condensed water containing climate

Y ]

12 ]laboratories Ratingen
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Initlal sampling inspection
Objects with different size can be digitized with top-quality by
3D-scanning.

The 3D scanner will also be used for
- Quality checks

- Comparison of nominal/actual measurement data
according to CAD data set
Measurement of form and position tolerances without
complex construction

- Measurement of free formed surfaces

- Serial measurement for quality chacks, process safety
- Toclroom

- Generation of drawings for CAD system derives from

scan process
- Check of initial batches

o TN L.
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Workshop of
the Laboratories

The workshop manufactures prototypes and test arrange-
ments as well as provides complete assembly and installation
service in connection with tests.

If defects occur during tests our workshop offers immediate
repair service and manufacturing of spare parts. '

In crder to offer optimal service the workshop is fully equipped
for all kind of metal processing.

14 | Laboratories Ratingen
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Contacts at the

Laboratories Ratingen

If you need more information on Laboratories
Ratingen or if you would like to make reservations
for a test please contact:

General manager

Dr. Stefan Géttlich

Phone: +492102 12-1736

Fax: +49 2102 12-1713

E-Mail: stefan.goettlich@de.abb.com

Manager of high-power

testing laboratory

Dr. Martin Wember

Phone: +49 2102 12-1353

Fax: +49 2102 12-1713

E-Mail: martin.wember@de.abb.com

Manager of temperature-rise,
material testing and

calibration laboratory

Claus Loguingen

Phone: +49 2102 12-1372

Fax: +49 2102 12-1713

E-Mail: claus.loquingen@de.abb.com

Manager of high-voltage

testing laboratory

Ralf Hutmacher

Phone: +49 2102 12-1968

Fax: +49 2102 12-1713

E-Malil: ralf.hutmacher@de.abb.com

Manager of mechanical testing

and electronic laboratory

Michael Schotifer

Phone: +49 2102 12-1703

Fax: +49 2102 12-1713

E-Mail: michael.schoettler@de.abb.com

Manager of workshop

Reiner Huhle

Phone: +4Q 2102 12-1277

Fax: +49 2102 12-1713
E-Mail; reiner.huhle@de.abb.com

WL/
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Contact

ABB AG

Calor Emag Medium Voltage Products
Oberhausener Strasse 33

40472 Ratingen, Germany

Phone: +49 2102 12-0

Fax: +49 2102 12-17 77

E-Mail: powsrtech@de.abb.com

www.abb.com/laboratories-ratingen

Note:

Wa reserve the right to make technical changes
or madify the contents of this document without
pricr netics. With regard to purchase orders,

the agreed particulars shall prevail. ABB AG
does not accept any responsibility whatsosever
{or polential errors or possible lack of information
In this document.

We reserve all rights In this document and in
the subject matter and illustrations contained
thereln. Any reproduction, disclosure te third
parties or utilizatlon of fts contents — in whole
or in parts — is forbidden without prior written
consant of ABB AG,

Copyright© 2013 ABB
All rights reserved
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iyt Deutsche
Petil” Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Anlage zur Akkreditierungsurkunde D-PL-12115-01-00
nach DIN EN ISO/IEC 17025:2005

Giiltigkeitsdauer: 20.04.2017 bis 19.04,2022 Ausstellungsdatum: 20.04.2017

Urkundeninhaber:

ABB AG
Kallstater Str. 1, 68309 Mannheim

Standort:

ABB AG

Calor Emag Mittelspannungsprodukte
Oberhausener Strafe 33, 40472 Ratingen

Priifungen in den Bereichen:
Gerite und Anlagen der Nieder-, Mittel- und Hochspannung
Dem Priiflaboratorium ist, ohne dass es einer vorherigen Information und Zustimmung der DAkkS

bedarf, die Anwendung der hier aufgefiihrten genormten oder ihnen gleichzusetzenden
Priifverfahren mit unterschiedlichen Ausgabestinden gestattet.

Das Priiflaboratorium verfiigt iiber eine aktuelle Liste aller Priifverfahren im flexiblen
Akkreditierungsbereich.

Fachbereich Norm / Titel der Norm oder des Hausverfahrens Prifbereich /
Hausverfahren / (ggf. Abweichungen / Modifizierungen von Einschriinkung
Version Normverfahren angeben)
Elektrotechnik |DiN EN 61869-1 Messwandler — Teil 1: Allgemeine Anforderungen | -
VDE 0414-9-1: (IEC 61869-1:2007, modifiziert);
April 2010 Deutsche Fassung EN 61869-1:2009
IEC 61869-1 Instrument transformers —
Edition 1.0, Part 1: General requirements
2007-10 (IEC 61869-1:2007, modified);
German version EN 61869-1:2009

> Seite 1\ron-
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

Cid ”
“\‘mﬁ:m*

((; DAkkS
R

*, Deutsche
Akkreditierungsstelle

=

DIN EN 61869-2
Berichtigung 1: 2014-
06;

VDE 0414-9-2
Berichigung 1:
2014-06

{EC 61869-2
Edition 1.0,
2012-09

{[EC 61869-2:2012);
Deutsche Fassung EN 6§1869-2:2012

Instrument transformers —

Part 2: Additional requirements for current
transformers

{IEC 61869-2:2012);

German version EN 61869-2:2012

Fachbereich_ - Norm/ Titel der Norm oder des Hausverfahrens Prufberelch /
- "'| Hausverfahren / {gef. Abwelchiingen / Modifizierungen van. Emschrankung
3 “Version _ Normverfahren angeben) -, i
Elektrotechnik |DIN EN 61869-2 Messwandler——
VDE 0414-9-2: Teil 2: Zusétzliche Anforderungen fiir
2013-07 + Stromwandler

Elektrotechnik

DIN EN 61869-3
(VDE 0414-9-3):
Mai 2012

IEC 61869-3
Edition 1.0,
2011-07

Messwandler —

Teil 3: Zusétzliche Anforderungen fiir induktive
Spannungswandler

(IEC 61869-3:2011);

Deutsche Fassung EN 61869-3:2011

Instrument transformers —

Part 3: Additional requirements for inductive
voltage transformers

(IEC 61869-3:2011);

German version EN 61869-3:2011

Elektrotechnik

DIN EN 61869-4
VDE 0414-9-4:
April 2015

IEC 61869-4
Edition 1.0,
2013-11

Messwandler - Teil 4: Zusétzliche Anforderungen
fiir kombinierte Wandler {IEC 61869-4:2013)
Deutsche Fassung EN 61869-4:2014

instrument transformers - Part 4: Additional
requirements for combined transformers
German version EN 61869-4:2014

Flektrotechnik

DIN EN 61869-5
(VDE 0414-9-5)
Mai 2012

1EC 61869-5
Edition 1.0,
2011-07

Messwandler - Teil 5: Zusétzliche Anforderungen
flir kapazitive Spannungswandler

(1EC 61869-5:2011);

Deutsche Fassung EN 61869-5:2011

Instrument transformers —

Part 5: Additional requirements for capacitor
voltage transformers

{IEC 61869-5:2011);

German version EN 61869-5:2011

S

—~ ﬁiﬁkeitsdauer:

20.04.2017 bis 19.04.2022
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00
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DAkkS

Deutsche
Akkreditierungsstelle

Fachbereich

Norm/

Hausverfahren/ -

Version

Titel der Norm oder des Hausverfahrens
(ggf Abwemhungen / Modlfmerungen von
Normverfahren angeben)

. Priifbereich /

Einschrankung

Elektrotechnik

DIN EN 60060-1
(VDE 0432-1)
Oktober 2011

IEC 60060-1
Edition 3.0,
2010-09

Hochspannungs Priiftechnik ~

Teil 1: Allgemeine Begriffe und Priifbedingungen
{IEC 60060-1:2010);

Deutsche Fassung EN 60060-1:2010

High-voltage test techniques —

Part 1: General definitions and test requirements
(IEC 60060-1:2010); '

German version EN 60060-1.:2010

Elektrotechnik

DIN EN 60060-2
(VDE 0432-2)
Oktober 2011

[IEC 60060-2

Edition 3.0,
2010-11

Hochspannungs-Priiftechnik —

Teil 2: Messsysteme

(FEC 60060-2:2010);

Deutsche Fassung EN 60060-2:2011

High-voltage test techniques —
Part 2: Measuring systems

{IEC 60060-2:2010);

German version EN 60060-2:2011

(without annex
A)

(ohne

Anhang A)

Elektrotechnik

DIN EN 60076-5
{VDE 0532-76-5)
Januar 2007

|IEC 60076-5
Third Edition,
2006-02

Leistungstransformatoren —

Teil 5: Kurzschiussfestigkeit

{IEC 60076-5:2008);

Deutsche Fassung EN 60076-5:2006

Power transformers —

Part 5: Ability to withstand short-circuit
(IEC 60076-5:2006);

German version EN 60076-5:2006

Elektrotechnik

DIN EN 60076-11
(VDE 0532-76-11)

Leistungstransformatoren —
Teil 11; Trockentransformatoren

April 2005 (IEC 60076-11:2004);

Deutsche Fassung EN 60076-11:2004
IEC 60076-11 Power transformers —
First Edition, Part 11: Dry-type transformers
2004-05 (IEC 60076-11:2004);

German version EN 60076-11:2004

Elektrotechnik |DIN EN 60137 Isolierte Durchfiihrungen flr

(VDE 0674-5) Wechselspannungen tiber
Juli 2009 1000V

{IEC 60137:2008);

Deutsche Fassung EN 60137:2008
IEC 60137 Insulated bushings for alternating voltages above

%Emeitsdauer:

20.04.2017 bis 19.04.2022

APHDC CPTARATA

Ausstellungsdatum: .20.04—201?—-—-"—‘""“rlte 3 von 18
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 wemare” Akkreditierungsstelle
Fachber_eich;'r ' "Norm / ol Titel derr Norm oder'des Hausverfahrens Prufberelch/
' Hausverfahren / (ggf Abwelchungen 7/ Modlfizlerungen von. Elnschrankung
. Vers;on o S Normverfahren angeben) . T SR :
Editlon 6.0, 1000 V
2008-07 (IEC 60137:2008);

German version EN 60137:2008

Elektrotechnik {DIN EN 62271-103 Hochspannungs-Schaltgerite und -Schaltanlagen
{VDE 0671-103) -
April 2012 Teil 103: Lastschalter fiir
Bemessungsspannungen liber

1 kV bis einschlieBlich 52 kv

(1EC 62271-103:2011};

Deutsche Fassung EN 62271-103:2011

IEC 62271-103
Edition 1.0, High-voltage switchgear and controlgear —
2011-06 Part 103: Switches for rated voltages above 1 kV
up to and including 52 kV

{IEC 62271-103:2011);

German version EN 62271-103:2011
Elektrotechnik [DIN EN 62271-104 Hochspannungs-Schaltgerdte und -Schaltanlagen
(VDE 0671-104) -
November 2015 Teil 104: Wechselstrom-Lastschalter fiir
Bemessungsspannungen {iber 52 kV
(IEC 62271-104:2015);

Deutsche Fassung EN 62271-104:2015

1EC 62271-104
Edition 2.0, High-voltage switchgear and controlgear —
2015-02 Part 104: Alternating current switches for rated
voltages higher than 52 kV

(IEC 62271-104:2015);

German version EN 62271-104:2015

Giiltigkeitsdauer: 20.04.2017 bis 19.04,2022 Ausstellungsdatum 20.04.2017 S‘eite 4 von 18
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 Soar

(@gb \KKS

Deutsche
Akkreditierungsstelle
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Fachbereich’ Norm / Tite! der Norm oder des Hausverfahrens | Priifbereich /
T Hausverfahren / | - (ggf. Abwelchungenl Modiflzlerungen von - Einschrénkung ~
.| Version " Normaverfahren angeben) o
Elektrotechnik |DIN EN 60270 Hochspannungs -Priiftechnik
(VDE 0434) Teilentladungsmessungen
August 2001 + (IEC 6_0270:2000)
DIN EN 60270 Deutsche Fassung EN 60270:2001
Berichtigung 1:
November 2002;
VDE 0414-9-2
Berichigung 1:
November 2002
IEC 60270 High-voltage test techniques -
Third edition, Partial discharge measurement
2000-12 + (IEC 60270:2000);

Amendement 1
Third edition,

German version EN 60270:2001

2015-11
Elektrotechnik |DIN EN 60282-1 Hochspannungssicherungen
(VDE 0670-4) Teit 1: Strombegrenzende Sicherungen
August 2010 (IEC 60282-1;2009)
Deutsche Fassung EN 60282-1:2009
IEC 60282-1 High-voltage fuses —
Edition 7.1, Part 1: Current-limiting fuses
2014-07 (IEC 60282-1:2009);
German version EN 60282-1:2009 \
Elektrotechnik |IEC 60282-2 High-voltage fuses -
Edition 3.0, Part 2: Expulsion fuses
2008-04

Elektrotechnik

DIN EN 62271-106
(VDE 0671-106)
Juni 2011

IEC 62271-106
Edition 1.0,
2011-08

Hochspannungs-Schaltgerate und -Schaltanlagen
Teil 106: Wechselstrom-5chiitze,
Kombinationsstarter und Motorstarter mit
Schiitzen

(IEC 62271-106:2011};

Deutsche Fassung EN 62271-106:2011

High-voltage switchgear and controlgear —

Part 106: Alternating current contactors,
contactor-based controllers and motor-starters
{IEC 62271-106:2011);

German version EN 62271-106:2011

Gﬂltigkeitsdauer:

20.04.2017 bis 19.04.2022 Ausstellungsdatum 20,04.2017 Seite 5 von 18
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Deutsche
Akkreditierungssteile

‘*#‘é'é:* .

Fachbereich

Norm/

Hausverfahren /]

Tltel der Norm oder des Hausverfahrens
(ef. Abweichungen / Modifizierungen von

 Priifbierelch /-
_Einschrinkung

- VerSIon . _ Normverfahren angeben)
Elektrotechnik { DIN EN 60529 Schutzarten durch Gehiuse (iP-Code)
{VDE 0470-1) (IEC 60529:1989 + A1:1999 + A2:2013)
September 2014 Deutsche Fassung EN 60529;1991 + Al: 2000 +
AZ2:2013
IEC 60529 Degree of protection provided by enclosures (I[P
Edition 2.2, Code)
2013-08 (IEC 60529:1989 + A1:1999 + A2:2013)
German versicn EN 60529:1991 + A1: 2000 +
A2:2013
Elektrotechnik {DIN EN 60660 Isolatoren
(VDE 0441-3) Prifungen an Innenraum-Stiitzern aus
Dezember 2000 organischem Werkstoff fiir Netze mit
Nennspannungen liber 1 kV bis kleiner 300 kv
{IEC 60660:1999)
Deutsche Fassung EN 60660:1999
{EC 60660 Insulators - Tests on indoor post insulators of
Edition 2.0, organic material for systems with nominal
1999-10 voltages greater than 1 kV up to but not

including 300 kV
(IEC 60660:1999);
German version EN 60660:1939

Elektrotechnik

DIN EN 60832-1
(VDE 0682-211)
Dezember 2010

IEC 60832-1
Edition 1.0,
2010-02

Arbeiten unter Spannung — Isolierende Stangen
und auswechselbare Arbeitskopfe —

Teil 1; Isolierende Stangen

(IEC 60832-1:2010)

Deutsche Fassung EN 60832-1:2010 + Cor.;:2010

Live working - Insulating sticks and attachable
devices - Part 1: Insulating sticks

{IEC 60832-1:2010)

German version EN 60832-1:2010 + Cor.:2010

Elektrotechnik

DIN EN 60832-2
(VDE 0682-212)
Dezember 2010

1EC 60832-2
Edition 1.0,
2010-02

Arbeiten unter Spannung — Isolierende Stangen
und auswechselbare Arbeitskopfe

Teil 2: Auswechselbare Arbeitsképfe

{IEC 60832-2:2010);

Deutsche Fassung EN 60832-2:2010 + Cor.;2010

Live working - Insulating sticks and attachable
devices - Part 2; Attachables devices

{IEC 60832-2:2010);

German version EN 60832-2:2010 + Cor.:2010

:20.04.2017 bis 19.04,2022

Ausstellungsdatum: 207}}}
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Faichbe_ré_iclj . Normif . Titel der Norm oder des Hausverfahrens - Prufbereich /
‘ Hausverfahren I ' (ggf Abweichungen / Modifizierungen von Emschrankung
B . Ver5|on . -+ Normverfahren angeben) S
Elektrotechnik |DIN EN 60947-1: Nlederspannungsschaltgerate -
(VDE 0660-100) Teil 1: Allgemeine Festlegungen
Oktober 2011 (IEC 60947-1:2007 + A1:2010);

Deutsche Fassung EN 60947-1:2007 + A1;2011

DIN EN 60947-1/A2 Niederspannungsschaltgerite —

(VDE 0660-100/A2)  |Teil 1: Allgemeine Festlegungen

Mai 2014 {IEC 17B/1806/CDV:2013);

Deutsche Fassung EN 60947-1:2007/FprAa2:2013

IEC 60947-1 Low-voltage switchgear and controlgear -
Edition 5.2 Part 1: General rules
2014-09 + (IEC 60947-1:2007 + A1:2010);

Amendement 1+ 2 German version EN 60947-1:2007 + A1:2011
Elektrotechnik |DIN EN 60947-2: VDE |Niederspannungsschaltgerite —

0660-101 Teil 2: Leistungsschaiter
Januar 2014 {IEC 60947-2:2006 + A1:2009 + A2:2013);
Deutsche Fassung EN 60947-2:2006 + A1:2009 +
A2:2013 '
DIN EN 60947-2 Niederspannungsschaltgerite —
(VDE 0660-101) Teil 2: Leistungsschalter
Mirz 2015 (IEC 121A/26/CDV:2014);
Deutsche Fassung FprEN 60947-2:2014
IEC 60947-2 Low-voltage switchgear and controlgear —
Edition 5.0 Part 2: Circuit-breakers
2016-06 {IEC 60947-2: 2016 );
German version EN 60947-2:2006 + A1:2009 +
A2:2013
Q,

tiltigkeitsdauer: 20.04.2017 his 19.04.2022 Ausstellungsdatum: 20.04,2017 Seite 7 von 18
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 = Akkreditierungsstelle

| Fachbereich Norm/ | = Titel der Norm oder des Hausverfahrens Prufberelch !
oL Hausverfahren /- (ggf Abwelchungen / Modlf'zmrungen von Emschrankung
L - Vers‘ton ' Normverfahren angeben) =
Elektrotechnik [DIN EN 60947-3: N|ederspannungsschaItgerate Teil 3:
VDE 0660-10 Lastschalter, Trennschalter, Lasttrennschalter
Dezember 2012 und Schalter-Sicherungs-Einheiten {IEC 60947-

3:2008 + A1:2012); Deutsche Fassung EN 60947-
3:2009 + A1:2012

DIN EN 60947-3 Niederspannungsschaltgerite -
Berichtigung 1 Teil 3: Lastschalter, Trennschalter,

{VDE 0660-107 Lasttrennschalter und Schalter-Sicherungs-
Berichtigung 1) Mdrz |Einheiten

2015 (IEC 60947-3:2008 + A1:2012);

Deutsche Fassung EN 60947-3:2009 + A1:2012,
Berichtigung zu DIN EN 60947-3 (VDE 0660-
107):2012-12; (IEC-Cor.:2013 zu IEC 60947-
3:2008/A1:2012)

DIN EN 60947- Niederspannungsschaltgerite —
3/A2:2015-03; VDE Teil 3: Lastschalter, Trennschalter,
0660-107/A2:2015-03 |Lasttrennschalter und Schalter-Sicherungs-

Einheiten
(IEC 121A/7/CDV:2014);
Deutsche Fassung EN 60947-3:2009/FprA2:2014
[EC 60947-3 Low-voltage switchgear and controlgear —-
Edition 3.1 Part 3: Switches, disconnectors, switch-
2012-04 + disconnectors and fuse-combination units
Amendement 1 (IEC 60947-3:2008 + A1:2012);
German version EN 60947-3:2009 + A1:2012
Elektrotechnik [DIN EN 61230, Ortsverdnderliche Gerdte zum Erden oder Erden
{VDE 0683-100) und KurzschlieRen
Juli 2009 {IEC £1230:2008);
Deutsche Fassung EN 61230:2008
IEC 61230 Live working - Portable equipment for earthing
Edition 2.0, or earthing and short-circuiting \
2008-07 {IEC 61230:2008); \
German version EN 61230:2008

Gilltigkeitsdauer: 20.04.2017 bis 19.04.2022 Saite 8 von 18
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Akkreditierungsstelle

Fachbereich _

_Norfnl
“Rausverfahren /
. "Version "

Titel dér Norm oder dlegl-{_al_.l'sﬁerfg'h_rgns _
(egf. Abweichungen / Modifizierungen von
* Normverfaliren angeben)

Prg‘.ifberé:ii:‘h:lr
Einschrénkung

Elekfrotechnik

DIN EN 61869-1 VDE
0414-9-1
April 2010

IEC 61869-1
Edition 1.0,
2007-10

Messwandler

Teil 1: Allgemeline Anforderungen
(IEC 61869-1:2007, modifiziert);
Deutsche Fassung EN 61869-1:2009

Instrument transformers -

Part 1: General requirements
(IEC 61869-1:2007, modified);
German version EN 61869-1:2009

Elektrotechnik

PDIN EN 62271-1
VDE 0671-1
August 2009 +

DIN EN 62271-1/A1
VDE 0671-1/A1
April 2012

[EC 62271
Edition 1.1,
201108 .

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

{IEC 62271-1:2007);

Deutsche Fassung EN 62271-1:2008

Hochspannungs-Schaltgeréte und —Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

(IEC 62271-1:2007/A1:2011);

Deutsche Fassung EN 62271-1:2008/A1:2011

High-voltage switchgear and controlgear -
Part 1: Common specifications

{IEC 62271-1:2007);

German version EN 62271-1:2008

Elektrotechnik

DIN EN 62271-100
VDE 0671-100
August 2013

IEC 62271-100
Edition 2.1,
2012-09

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 100; Wechselstrom-Leistungsschalter

(IEC 62271-100:2008 + A1:2012);

Deutsche Fassung EN 62271-100:2009 + A1:2012

High-voltage switchgear and controlgear -
Part 100: Alternating current circuit-breakers
(IEC 62271-100:2008 + A1:2012);

German version EN 62271-100:2009 + A1:2012

Gﬁltigkeitst}g@Z\E.Ull.ZOH bis 19.04,2022

/

Ausstellungsdatum: 20.04,2017

IPHOC PARA
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E_achiiefefch

Norm/
Ha_usver_fahren/ _
“Version’

- Titel der Norm oder des Hausverfahrens
(ggf Abweichungen / Modtf’ zierungen von
‘Normverfahren angeben)

.| “prisfbereich / -
-| Einschrénkung

Elektrotechnik

DIN EN 62271-102

VDE 0671-102
August 2013 +

DIN EN 62271-102/A2 -

VDE 0671-102/A2
Dezember 2013

IEC 62271-102
Edition 1.2,
2013-02

Hochspannungs-SchaItgerate und -Schaltanlagen
Teil 102: Wechselstrom-Trennschalter und -
Erdungsschalter

{IEC 62271-102:2001 + Corrigenda 2002 & 2003 +
A1:2011);

Deutsche Fassung EN 62271-102:2002 +
Cor.:2008 + Al:2011

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 102: Wechselstrom-Trennschalter und -
Erdungsschalter

{IEC 62271-102:2001/A2:2013);

Deutsche Fassung EN 62271-102:2002/A2:2013

High-voltage switchgear and controlgear —

Part 102; Alternating current disconnectors and
earthing switches

(IEC £2271-102:2001 + Corrigenda 2002 & 2003 +
A1:2011 + A2:2013);

German version EN 62271-102:2002 + Cor,:2008
+A1:2011 + A2:2013

Elektrotechnik

DIN EN 62271-105
VDE 0671-105
August 2013

IEC 62271-105
Edition 2.0,
2012-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 105: Wechselstrom-Lastschalter-Sicherungs-
Kombinationen fiir Bemessungsspannungen (iber
1 kV his einschliefilich 52 kv

{IEC 62271-105:2012);

Deutsche Fassung EN 62271-105:2012

High-voltage switchgear and controlgear —

Part 105: Alternating current switch-fuse
combinations for rated voltages above 1 kV up to
and including 52 kY

{[EC 62271-105:2012);

German version EN 62271-105:2012

Elektrotechnik

DINEN 62271-110
VDE 0671-110
August 2013

[EC 62271-110
Edition 3.0,
2012-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 110: Schalten induktiver Lasten

{IEC 62271-110:2012 + corrigendum Qct. 2012);
Deutsche Fassung EN 62271-110:2012

High-voltage switchgear and controlgear -

Part 110: Inductive load switching

{IEC 62271-110:2012 + corrigendum Oct, 2012);
German version EN 62271-110:2012

Gﬁltigkeits@ﬂ&ZOﬂ bis 19.04.2022
. =

Aussteliungsdatu
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% f/ Akkreditierungsstelle

| Fachbéreich '

Norm /
Hausverfahren /
VerSIon .

Titel der Norm oder des Hausverfahrens -
(ggf Abwelchungen / Modlfuterungen von -
Normverfahren angeben)

Prhfbere:ch /
Emschrankung

Elektrotechnik

E DIN EN 62271- 111
VDE 0671-111
September 2014

IEC62271-111:
2012(E)

IEEE Std C37.60-
2012(E)

Edition 2.0
2012-09

Hochspannungs—SchaItgerate -und Schaltanlagen
Teil 111: Automatische Wiedereinschalter und
Fehlerunterbrecher fiir
Wechselspannungssysteme

bis 38 kv

{IEC 17A/1060/CD:2014})

High-voltage switchgear and controlgear -
Part 111: Automatic circuit reclosers and fault
interrupters for alternating current systems up
to 38 kv

Elektrotechnik

DIN EN 62271-200
VDE 0671-200
August 2012 +
Berichtigung 1

IEC 62271-200
Edition 2.0,
2011-10 +
Corrigendum 1

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 200: Metallgekapselte Wechselstrom-
Schaltanlagen fiir Bemessungsspannungen iiber
1 kV bis einschlieBlich 52 kv

(IEC 62271-200:2011);

Deutsche Fassung EN 62271-200:2012 +
Berichtigung 1:2016-01

High-voltage switchgear and controlgear —
Part 200: AC metal-enclosed switchgear and
controlgear for rated voltages above 1 kV and
up to and including 52 kv

(IEC 62271-200:2011 + Corrigenda 2015);
German version EN 62271-200:2012 +
Berichtigung 1:2016-01

Elektrotechnik

DIN EN 62271-201
VDE 0671-201
Juli 2007

IEC62271-201
Edition 2.0,
2014-03

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 201: Isolierstoffgekapselte Wechselstrom-
Schaltanlagen fiir Bemessungsspannungen tiber
1 kV bis einschlieBlich 52 kv

(IEC 62271-201:20086};

Deutsche Fassung EN 62271-201:2006

High-voltage switchgear and controlgear -

Part 201: AC insulation-enclosed switchgear and
controlgear for rated voltages above 1 kV and up
to and including 52 kV

(IEC 62271-201:2014);

Giiltigkeitsdauer+20

X

: 4.2017 bis 19.04.2022
"~

Ausstellungsdatym: 20.04.2017
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Deutsche
Akkreditierungsstelle
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Faéhbefgich

Norm /

Hausveérfahren /

Version

Titel der Norm oder des Hausverfahrens

(gaf. Abwewhungen J Modifizi nerunggn von .

Normverfahren angeben)

Prufberelch /
Emschrankung

Elektrotechnik

DIN EN 62271-202
VDE 0671-202
August 2007

iEC 62271-202
Edition 2.0,
2014-03

Hochspannungs-Schaltgerate und -Schaltaniagen
Teil 202: Fabrikfertige Stationen flir
Hochspannung/Niederspannung

{{IEC 62271-202:2006);

Deutsche Fassung EN 62271-202:2007

High-voltage switchgear and controlgear —
Part 202: High-voltage/ low-voltage
prefabricated substation

{IEC 62271-202:2014};

Pt

Elektrotechnik

DIN EN 62271-203
VDE 0671-203
November 2012

1EC 62271-203
Edition 2.0,
2011-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 203: Gasisolierte metallgekapselte
Schaltanlagen flir Bemessungsspannungen (ber
52 kv

(IEC 62271-203:2011);

Deutsche Fassung EN 62271-203:2012

High-voltage switchgear and controlgear —
Part 203: Gas-insulated metal-enclosed
switchgear for rated voltages abhove 52 kV
{IEC 62271-203:2011);

German version EN 62271-203:2012

tlektrotechnik

E DIN EN 62271-304

VDE 0671-304
April 2007

IEC/TS 62271-304
Edition 1.0,
2008-05

Zusdtzliche Anforderungen an gekapselte
Schaltgerdtekombinationen und
Hochspannungsschaltanlagen von 1 kV bis 52 kV
filr den Einsatz unter erschwerten klimatischen
Bedingungen

(IEC 17C/373/CD:2006)

High-voltage switchgear and controlgear —

Part 304: Design classes for indoor enclosed
switchgear and controlgear for rated voltages
above 1 kV up to and includuing 52 kV to be used
in severe climatic conditions

{IEC/TS 62271-304:2008)

- .
Glltigheitsglaiier: 20104.2017 bis 19.04.2022
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J—'& -, Deutsche
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.. Norm/
_Hausverfahren /
- Version -

Tite!l der Norm oder des Hausverfahrens .
(ggf. Abweichungen / Modifizierungen von -
Normverfahren angeben) .

Prufbere[ch /
Elnschrankung

Elektrotechnik

EDINIEC62271-37-

013
VDE 0671-37-013:
2012-09

Hochspannungs-Schaltgeréte und -Schaltanlagen
Teil 37-013: Wechselstrom-Generatorschalter
(IEC 17A/993/CD:2011)

IEC/IEEE 62271-37- High-voltage switchgear and controlgear —
013 Part 37-013: Alternating-current generator
Edition 1.0, circuit-breakers
2015-10

Elektrotechnik |DIN EN 60068-2-1 Umgebungseinflisse - Teil 2-1; Priifverfahren -
VDE 0468-2-1 Priifung A: Kilte (IEC 60068-2-1:2007);
Januar 2008 Deutsche Fassung EN 60068-2-1:2007
IEC 60068-2-1 Environmental testing —
Edition 6.0, Part 2-1: Tests — Test A: Cold
2007-03 {IEC 60068-2-1:2007);

German version EN 60068-2-1:2007

Elektrotechnik

DIN EN 60068-2-2
VDE 0468-2-2
Mai 2008

[EC 60068-2-2
Edition 5.0,
2007-07

Umgebungseinfliisse - Teil 2-2: Priifverfahren -
Priifung B: Trockene Wé&rme (IEC 60068-2-
2:2007);

Deutsche Fassung EN 60068-2-2:2007

Environmental testing —

Part 2-2: Tests — Test B; Dry heat
(IEC 60068-2-2:2007)

German version EN 60068-2-2:2007

Elektrotechnik

DIN EN 60068-2-30
Juni 2006

[EC 60068-2-30

Umgebungseinfliisse - Teil 2-30: Priifverfahren -
Priifung Db: Feuchte Wirme, zyklisch (12 + 12
Stunden) (IEC 60068-2-30:2005);

Deutsche Fassung EN 60068-2-30:2005

Environmental testing —

Edition 3.0, Part 2-30:
2005-08 Tests— Test Db:

Damp heat, cyclic (12 h + 12 h cycle)

(IEC 60068-2-30:2005)

German version EN 60068-2-30:2005

Elektrotechnik |IEC 62262 Degrees of protection provided by enclosures for

Edition 1.0, electrical equipment against external mechanical
2002-02 impacts ([K code)

German version SN EN 62262:2002

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022
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"Norm /
Hausverfahren /
Versmn

Titel der Norm oder des Hausverfahrens

(ggf Abwelchungen / Modifizierungen von 5

. Normverfahren angeben)

Priifbereich /

Einschrinkung -

Elektrotechnik

DIN EN 60068-2-75
VDE 0468-2-75
2015-08

IEC 60068-2-75
Edition 2.0,
2014-09

Umgebungse:nfiusse Teil 2-75:
Priifungen - Priifung Eh: Hammerprilfungen
(IEC 60068-2-75:2014);

Deutsche Fassung EN 60068-2-75:2014

Environmental testing — Part 2-75:
Tests — Test Eh: Hammer tests

(IEC 60068-2-75:2014)

German version EN 60068-2-75:2014

Elektrotechnik

IEEE 5td C37.04- 1999
June 1999

IEEE Standard Rating Structure for
AC High-Voltage Circuit Breakers
IEEE Std C37.04-1999

{Revision of IEEE Std €37.04-1979)

Elektrotechnik

|EEE Std C37.06-2009
November 2009

IEEE Standard for AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current Basis -
Preferred Ratings and Related Reguired
Capabilities for Voltages Above 1000V

IEEE Std C37.06-2009

{Revision of ANSI C37.06-2000)

- Elektrotechnik

{EEE Std C37.09-1999

IEEE Standard Test Procedure for

{R2007) AC High-Voltage Circuit Breakers
June 1999 Rated on a Symmetrical Current Basis
|EEE Std €37.09™-1999 (R2007)
(Revision of 1EEE Std €37.09-1979)
Elektrotechnik |ANSI C37.54- American National Standard
2002 For Indoor Alternating Current High-Voltage
March 2003 Circuit Breakers Applied as Removable Elements

in Metal-Enclosed Switchgear—
Conformance Test Procedures

Elektrotechnik

ANSI €37.20.2-2015

IEEE Standard for Metal-Clad Switchgear

Elektrotechnik

ANS{ €37.20,7-2007

IEEE Guide for Testing Metal-Enclosed
Switchgear Rated Up to 38 kV for
Internal Arcing Faults

Elektrotechnik

ANSI C37.122.2-
2011

IEEE Guide for the Application of Gas Insulated
Substations 1kV to 52kV

Elektrotechnik

IEEE Std C57.13-2008

|EEE Standard Requirements for Instrument
Transformers

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022
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Fachbereich - Nerm/ 'Titg! der N_orfn qder des Hausverfa'hre_ris . Prﬁfbereiéh !
: ' Hausverfahren / (ggf. Abweichungen / Modifizierungen von - “Einschrénkung
_ .| . Version " »' Normverfahren angeben) . SRPERITL
Elektrotechnik |E DIN EN 61180 VDE |Hochspannungs-Priiftechnik fur
0432-10 Niederspannungsgeriite
Juli 2013 Begriffe, Priifung und Priifbedingungen,
Priifgerite
DINEN 61180-1 VDE |Hochspannungs-Priiftechnik fiir
0432-10 Niederspannungsgerite
Mai 1995 Begriffe, Prifung und Priifbedingungen

(IEC 61180-1:1992);
Deutsche Fassung EN 61180-1:1994

IEC 61180-1 High-voltage test techniques for low voltage
Edition 1.0, equipment —
1992-10 Part 1: Definitions, test and procedure

requirements
(IEC 61180-1:1992);
German version EN 61180-1:1994

DIN EN 61180-2 Hochspannungs-Priiftechnik fiir
VDE 0432-11 Niederspannungsgerite
Mai 1995 Priifgerite

(IEC 61180-2:1994);
Deutsche Fassung EN 61180-2:1994

IEC 61180-2 _ High-voltage test techniques for low-voltage

Edition 1.0, equipment —

1994-06 Part 2: Test equipment
{IEC 61180-2:1994); \
German version EN 61180-2:1994 \ \
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00
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((pAKKs
N Deutsche
Akkreditierungsstelle

S
P
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—

Fachbereich

... Norm/
~Hausverfahren /
* Version

Titel der Norm oder des HaUsverféhre_ns
- (gef. Abweichungen / Madifizierungen von
: *- - Normverfahren angeben)

Priifbereich / -
Einschrinkung

Elektrotachnik

DIN EN 61439-1
VDE 0660-600-1
Juni 2012 +

DIN EN 61439-18bl 1
VDE 0660-600-1 Bbl 1
Berichtigung 1
Dezember 2014 +

DIN EN 61439-1
VDE 0660-600-1
Beiblatt 1:
Juni 2014

IEC 61439-1
Edition 2.0,
2011-08

IEC/TR 61439-0
Edition 2.0,
2013-04

Niederspannungs-Schaltgeritekombinationen
Teil 1: Aligemeine Festlegungen

(IEC 61439-1:2011);

Deutsche Fassung EN 61439-1;2011

Berichtigung zu DIN EN 61439-1 Beiblatt 1 (VDE
0660-600-1 Beiblatt 1}:2014-06

Niederspannungs-Schaltgeritekombinationen
Teil 1: Allgemeine Festlegungen; Beiblatt 1:
Leitfaden fiir die Spezifikation von
Schaltgerdtekombinationen

(IEC/TR 61439-0:2013)

Low-voltage switchgear and controlgear
assemblies —

Part 1: General rules

(IEC 61439-1:2011);

German version EN 61439-1:2011

Low-voltage switchgear and controlgear
assemblies ~
Part 0: Guidance to specifying assemblies

Elektrotechnik

DIN EN 61439-2
VDE 0660-600-2
Juni 2012

IEC 61438-1
Edition 2.0,
2011-08

Niederspannungs-Schaltgeritekombinationen
Teil 2: Energie-Schaltgerdtekombinationen
(IEC 61439-2:2011);

Deutsche Fassung EN 61439-2:2011

Low-voltage switchgear and controlgear
assemblies —

Part 2: Power switchgear and controigear
assemblies

(IEC 61439-2:2011);

German version EN 61439-2:2011

Giiltigkeitsdauer: 20.04.2017 bis 19.04,2022
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Deutsche
Akkreditierungsstelle

: Fachbereich '

' Norm /

Hausverfahren/ .

Version

- Titel der Norm oder des Hausverfahréns -
(gef. Abweichungen / Modlfmerungen von A
‘ Normverfahren angeben) '

Prufberelch IR
Elnschrankung

Elektrotechnik

DIN EN 61439-3
VDE 0660-600-3
Februar 2013 +

DIN EN 61439-3
VDE 0660-600-3
Berichtigung 1
Oktoher 2014

IEC 61439-3
Edition 1.0,
2012-02

N|ederspannungs-SchaItgeratekombmatmnen
Teil 3: Installationsverteiler fiir die Bedienung
durch Laien (DBO)

(IEC 61439-3:2012);

Deutsche Fassung EN 61439-3:2012

Berichtigung zu DIN EN 61439-3
{VDE 0660-600-3}:2013-02;
{IEC-Cor.;:2013 zu IEC 61439-3:2012)

Low-voltage switchgear and controlgear
assembiies —

Part 3: Distribution boards intended to be
operated by ordinary persons {DBO)

{IEC 61439-3:2012);

German version EN 61439-3:2012

.| Elektrotechnik

DIN EN 614394
VDE 0660-600-4
September 2013

IEC 61439-4
Edition 1.0,
2012-11

Niederspannungs-Schaltgerdtekombinationen
Teil 4: Besondere Anforderungen fiir
Baustromverteiler (BV)

(IEC 61439-4:2012);

Deutsche Fassung EN 61439-4:2013

Low-voltage switchgear and controlgear
assemblies —

Part 4; Particular requirements for assemblies for
construction sites (ACS)

{IEC 61439-4:2012);

German version EN 61439-4:2013

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022

-

Ausstellungsdatum:20:04:2017-wcemrumm
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Deutsche
Akkreditierungssteile

=

Fachbereich

~ . Norm/
Hausverfahren /
~ - "Version’

" Titel der Norm oder des Hausverfahrens .

(ggf Abwelchungen J Modifi ZIerungen von. .

Normverfahren angeben} -

: Pfﬁi‘befgich'/ '
Einschrénkung -

Elektrotechnik

DIN EN 61439-5
VDE 0660-600-5
Oktober 2011

E DIN EN 61435-5
VDE 0660-600-5
Juli 2014

[EC 61439-5
Edition 2.0,
2014-08

Niederspannungs Schaltgeratekomblnatlonen

Teil 5: Schaltgerdtekombinationen in éffentlichen
Energieverteilungsnetzen

(IEC 61439-5:2010);

Deutsche Fassung EN 61439-5:2011

Niederspannungs-Schaltgeritekombinationen
Teil 5: Schaltgeritekombinationen in &ffentlichen
Energieverteilungsnetzen

(IEC 17D/492/CDV:2013); Deutsche Fassung
FprEN 61439-5:2013

Low-voltage switchgear and controlgear
assembilies - Part 5: Assemblies for power
distribution in public networks

(IEC 61439-5:2014);

Elektrotechnik

DIN EN 60439-1

VDE 0660-500 Beiblatt
2

Mal 2009

IECTR 61641
Edition 3.0,
2014-09

Niederspannungs-Schaitgeritekombinationen
Teil 2: Typgepriifte und partiell typgepriifte
Kombinationen —

Technischer Bericht: Verfahren fiir die Priifung
unter Storlichtbogenbedingungen

(IEC/TR 61641:2008)

Enclosed Iow'-voltage switchgear and controlgear
assembties — Guide for

testing under conditions of arcing due to internal
fault

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022
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Medium Voltage Product
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Power and productivity
for a better world™




Technical parameters Value - Rated secondary currents

Highsst voltage for equipment 24 up to 25 kv !

J d aue P values in one transformer)
Power frequency test voltage, 1 min. b0 upto 65 kv
Lighting impulse test voltage up to 125 kV Accuracy classes

Rated short-time thermat current 2-100...1s kA

Burdens, classes §-30/0.2-6/5P; 10P VA/c! Rated frequency

(ace. to other param. - Ith)

50 Hz or 60 Hz, others on request

=

5 A; 1 A, others on request (possibility to combine different

: 0.2; 0.28; 0.5; 0.5S; 1; 3; 5; 5P10; 5215; 5P20; 10P10;
Rated primary current 10-3200A 10P18; 10920; others on request.

Reconnestable (primary tili 400-800 A) | primary or secondary The transformers are designed and manufactured In confor-
' rmity with the following standards and recommendations: IEC,
VDE, ANSI, BS, GOST and CSN, others on request.

Description -

The TPU 8x.xx transformers™are cast in epoxy resin and Cantilever strength
designed for insulation voltages up to 25 XV, The 24 kV ver- 5kN

sfon has the same dimensions as the 25 kV. For certain types

of panels there Is a need for exira long crespage distance

on the transformers, For this purpose you can order current Permissable torques for screw connections

transformers with .1ibs on the top”. The transformers are
manufactured in conformity with dimensions stated hereunder,

-The TPU 6x.xx transformers are designed as single-turn or M8 max 20 Nm

multi-turn versions, with one transformer ratio or with double

M5 max 3.5 Nm min 2.8 Nm
min 16 Nm
M12 max 70 Nm min 56 Nm

ratio having the possibility to be reconnectable on the primary
or on the secondary side. The number of secondary windings
(frorm 1 to 6 — max. 12 secondary terminals - 2 rows}, de-
pends on the combination of the technical parameters (such
as the accuracy class, burden, short-circuit current, overcur-
rent factor...) and the transformer dimensions size.

When agreed betwsen the manufacturer and the customer the
TPU transformers can be provided with the valtage Indication
systemn. For this purpose, however, it is necessary to know

in what insulation level the transformers shall operate. The
secondary windings are used for measurement or protec-
tion purposes, or for special use (testing winding, .X* class
windings}. One terminal of each secondary winding used and
ona terminal of short-clreuited and not used winding have to
be earthed during the tiansformer operation. The secondary
windings are leed out intc a cast-type secondary terminal box
with plastic cover. The terminal cover is sealable. The termi-

" nals are provided with M5 screws for the termination and with
throughgoing holes for direct earting (first row of secondary
terminals).

Technical data

The transformer can be mounted in any position. The trans-
former body is fixed by using four screws. Earth clamp M8 Is
on the transformer base plate,

Rated primary voltages
24 KV, 25 kv

Rated primary currents

10; 15; 20; 25; 30; 40, £0; 60; 75; 100; 150; 200; 300; 400;
500; 6800; 750; 1 €O0; 1 250; 1 500; 2 000; 2 500; 3 000 and
3 200 A; primary reconnectable modification max till 400-800 A.

Other primary currents can also be agreed upon with the rhmm'"“**"""“* -
SO

2 TPU 6x.xx | Indoor supmﬁi@mwam
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Code designation - TPU current transformers

TPU 4 b 4 . X X
voltage current dimension primary terminals
B....upto 25 kV .. to 600 A multitura 1..shert 178 mm, DIN ..M PLIEC., NO rigs /40x80mm, B0x80mmy

L. 1ec., no ribs /40x80mm, 80x80mm/

..RO pr.rec., with ribs /60x68mm, 80x80mm/
L.prim. rec., with ribs /40x80mm, 80x80mm/
..o pr.rec,, with ribs /40x80mm, 80x80mm/

0

3...to 1 250 A singleturn -2..long 178 mm, DIN
4...to 1 500 A singleturn
5...1o 2 000 A singleturn
6
7
B

[ I R

.10 2 500 A singleturn
...to 3 000 A singleturn
...to 3 200 A singleturn

Marking of current transformer outlets - sxample

P09 P2iL) PG P2 (L) 1K) P2{L}

o -
" Iy I ey

51 32 s o 3 S2
® o R o (1 {1 {2k @
a) b) c)
P1(K) F2(L) P1 fils] P2 (L) Pt C1 ;2 1

; J {xa) «Kg (La)
; _
i }

51 183 2541 252253 181 182 28

(1K) (1) (i2) {2 Bz W & 'E B ‘52 2

(1 k) {n (25*)
d} e) f)

a) Single-core deslgn | b) Double-core design | ¢) Three-core deslgn | d} Single-core design, recenneclable on the secondary side | e) Double-core design,
reconnectable on the secondary side | f) Double-core design, reconnectable on the primary side

Standartized insulation levels of TPU 6x.xx transformers

24/50/125 kV
25/50/125 kV
25/55/125 kV

Fig. 1. 1 Secondary terminal box Flg. 2. 2 Secondary terminal box
{3 secondaries and voltage indicator) {2 secondaries and grounding screw)

oo/
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Standartized transformers

Type ithn/dyn i Ratio Burden Class FS/ALF Typs ithn/dyn : Ratio Burden Class FS/ALF
[kA] [A] [VA] [KA] [Al VAL
60.11 6.3/16 20//5 10 5P 15 80.11 50/125 300//5/6 | 18/15 0.5/5P Fs5/15
60.11 8.3/16 20//5 20 5P 10 80.11 40/100 400//5 30 5P 16
60.11 6.3/16 20//5/5 15/15 0.5/5P FS5/10 80.11 40/100 A00//5/5 §15/15 Q.5/5P FS5/18
80.11 12.5/31.8 § 20//5 10 5P 15 8031 50/125 400//5 15 &P 15
50.21 12.5/31.5 § 20//5/5 16/15 0.8/5P FS5/5 60.11 50/126 400//5/5 115/15 0.5/5P F35/15
60.21 16/40 201/5 15 6P 15 60.114 50/125 500//5 30 5P 10
60.21 16/40 20//5/5 1010 0.6/10P  { FS5/10 6011 50/125 500//5/6 | 15/15 0.5/8P FS5/15
60.11 6.3/16 30//5 15 5P 15 Go.1t 50/125 600//5 30 &P 10
60.11 6.3/16 30//6 20 5P 10 60.11 50/125 600/5/5 | 15/15 0.5/5P F3i0/15
60.11 6.3/16 30//5/5 15/15 0.8/6P F85/15 61.11 50/125 400//5 10 5P 15
80.11 12,5/31.8 § 30/5 10 5P 15 61.11 50/125 400//5/5 {1010 0.5/5P F35/10
60.11 12.5/31.5 { 30//5 20 5P 10 62.11 50/125 800//5 15 5P 16
60.21 12.5/31.5 ; 30//5/5 1515 0.5/5P FS5/10 62.11 60/125 8600//5 20 5P i0
60.21 25/63 30/5 10 5P 15 62.11 §50/125 600//6/5 : 15/15 0.5/5P F85/10
60.21 25/63 30//5 15 5P 10 63.11 50/125 750//5 15 5P 16
60.21 25/63 30//5/5 10/10 0.5/5P FS5/10 63.11 50/125 780//5 30 5P 10
80.11 6.3/16 50//5 15 5P 15 63.11 50/125 750//5/5 i 15/15 0.5/5¢9 F85/10
60.11 6.3/16 50/75 30 5P 10 63.11 83/160 1000/8 {10 5P 20
€0.11 6.3/16 50//5/5 15/16 0.5/5P FSE/10 63.11 63/160 1000/5 1§20 sP 15
60.11 16/40 80//5 10 &P 15 63.11 83/160 1000//5 :30 5P 10
60.11 16/40 50//5 30 5P 10 83.11 63/1860 1000//6/5 F 15/15 0.5/5P FS5/10
60.21 16/40 B0//5/5 515 0.5/5P F85/15 63.11 63/160 1250/6 15 5P 15
60.11 31.5/80 50//5 i0 &P 15 83.11 63/160 125045 {30 &P 10
60.21 31.5/80 50//5 30 5P i0 B83.11 83/160 12504/5/5 § 16115 0.5/5P FS5/15
60.21 31.5/80 S01/5/5 15416 0.5/5P F35/10 64,11 63/160 1500/6 146 5P 16
60.11 16/40 100//5 15 5P 15 64.11 63/160 15600/5 30 5P 1@
60.11 16740 100//5/5 i 15/18 0.5/5P FS5/15 84.11 63/160 1500/5/5 3 16/15 0.5/5P F85/15
60.11 31.6/80 100//5 15 5P 16 85.11 80/200 2000/ 15 5P 20
60.11 31.5/80 :100//6/5 :15/15 0.5/5P F85M10 8511 80/200 2000//5 30 5P 15
60.11 31.5/63 200//5 15 5P i5 85.11 80/200 2 0004515 § 16/15 0.5/5P FS5/16
60.11 31.65/63 |200/8 30 5P 15 86.11 100/250 {2500/6 |18 5P 20
60.11 31.6/63 | 200/5/5 {156/15 0.5/8P FS5/15 86.11 100/260 +2800/5 |30 5P 15
60.11 407100 200415 15 5P i5 66.11 100/250 | 2 500//5/5 | 30/30 0.5/5P FS&/15
60.11 40/100 300//5 30 5P 10 67.11 100/250 {3000/5 {15 5P 15
60,14 40/100 200//6/5 1 15/15 0.5/6P F85/M10 67.11 1007280 13000/5 |30 5P 20
60.11 31.5/80 300//5 18 sP 15 87,11 100/250 [ 3000//5/5 | 30/30 0.5/5P FS5/16
60,11 31.5/80 : 300/5 30 5P 10 68.11 100/280 ;3200/5 :15 50 18
60.11 31.5/80 :300/5/5 :16/16 0.5/5P FS5/15 68.11 100/250 {3200//5 :30 5P 20
60.11 50/125 300//5 16 5P 15 68.11 100/250 | 3 200//5/5 | 30/30 0.5/5P F35/16
60.11 50/125 300//5 30 5P 10

4 TPU Bxxx | Indoor supperiing cursE s fommers
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Dimensional Drawing

TRU 60.11 Weight: 31-35 kg TPU 60.12 Weight: 31-35 kg
TPU 63.11 Crespage distance: 270 mm Creepage distance: 282 mm
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Drawing . Polarity Draa’ng n. Polarty
44615000 P1 to secondary terminal 44815020 P1 10 secondary Lerminal
44615010 P2 {0 secondary leqminal 44815030 P2 {0 secondary lerminal
TPU 60.13 Weight: 31-35 kg TPU 60.14 Weight: 31-35 kg
TPU 63.13 Creepage distance: 280 mm Creepage distance: 282 mm
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Drasing n. Potarity Drasmgn Polarity
44615040 P1 {0 secondary tarminal 44615069 P1 {0 secondary terminal
44515050 P2 10 secondary terminal 44815070 szseconéa'yierminal

TAPIIeE s .- v .
L
% i Bx4xx~|~lndoor‘&ppomng cunent tratsformers
| 516



TPU 60.15 Weight: 31-35 kg TPU 60.21 Weight: 43-49 kg
TPU 63.15 Crespage distance: 280 mm TPU 63.21 Creepage distance: 270 mm
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Drawing . Palarity Drawig 1. Potarty
1VL4600577RO101 P1 Lo secondary terminal 43615080 P1 10 secondary temnal
1VL4G00ST7ROI0L P2 to secondary terminal HE15050 P2 to secondary tenmnal
TPU 60.22 Weight: 43-49 kg TPU 60.23 Woeight: 43-49 kg
Creepage distance: 282 mm TPU 63.23 Creepage distance: 280 mm
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Drawing n. Polarty Drawing n. Palarity
44515100 P1 lo secondary terminal 44615120 P1 to sacondary terminal
44515110 P21a secondary terminal 44616130 P2 o secondary temminal
T rrre . /

PRI ORATATE

‘517



=

TPU 60.24 Weight: 43-49 kg TPU 64.11 Weight: 36-41 kg
Creepage distance: 282 mm TPU 65.11 Crespage distance: 270 mm
362 TPU 66.11
x4
i3 TPU 67.11
, TPU 68.11
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Drawing 1. Polasty Drasing n. Pority
44515140 P1 ta secondary terminal 44815180 P1 to secondary teminal
44615150 P2 o secondary terminal 44815170 P2 to secondary tenminal
TPU 64.13 Weight: 36-41 kg TPU 64.21 Weight: 50-57 kg
TPU 65.13 Creepage distance: 270 mm TPU 65.21 Creepage distance: 272 mm
TPU 66.13 2 TPU 66.21
TPU 67.13 225 TPU 67.21
TPU 68.13 TPU 68.21
. j ;
497
} __w
| i i
&
18 $14
va 18 G514
oy
R s W Al ———
17 160 | 13 20
195 195
< L2 120 -3 =5 2, 120 .32,
o g&F 9/ &7
= — 19
B ool Yo o g Rl Kol Ml B o
EEE -~;]l i 988 Bl | [eg]minlae
) ® 2 e L \
e — o " Yy
) I | e B pe
L—I L&_ 10 375
10 275 20 435
355 451
Draning R, Polasty Drawingn, | Polarty
44515180 P1 Lo secondary lermina! 44515200 P13 seeshdarg teamina
4461518a P2 o sacondary lerminal BTN [ s el
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TPU 64.23 Weight: 50-57 kg
TPU 65.23 Creepage distance: 272 mm
TPU 66.23
TPU 67.23
TPU 68.23
407
270
L.l ] n dldy ﬂ
A1 ! i

14

Dyawingn. Polarzy
44615220 P1 to secondary temminal
44515230 P2 Lo secondary lemminal
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Contact us

ABB s.r.o.
EPMV Brno

Videnska 117, 619 00 Brno,

Czech Republic

Tel:  +420 547 152 021
+420 547 152 614

Fax:  +420 547 152 626

E-mall: info.ejf@cz.abb.com
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www.abb.com

The data and itlustrations are not binding. We reserve the right to
maka changes witheut notice in the course of technical develop-
mant of the product.

© Copyright 2016 ABB.
Al ights reserved.
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WapageHo HA

NpoU3BOAMTEN:

Issued to man

Ha ocHoBaHHe Ha:

In Accordance

OTHOCHO!
In Respect of:

PENYBIMKA BBATIAPHA
BeADapCkY MHCTHTYT M) MeTpOIIOTHA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

BOTIbNHEHUE N? 15.09.4507.2

KtM YOOCTOBEPEHME
3A OAOBPEH TWUMN CPEACTBO 3A U3SMEPBAHE N2 06.01.4507
Measuring Instrument Type-approval Certificate-Revision 1

ABB S.r.o., Penybnuka Yexua
ufacturer:

un. 30, an.2 ot 3aKoHa 33 U3MepBaHuATa
with:

u3MepBaTeniHK  TOKOBW  TpaHcdopMaTopd  3a

cpesHo

HanpexeHue Tvn TPU xx.xx (TPU 4x.xx, TPU &x.xx, TPU

7X.%XX) :

TeXHUYEeCKH U
METpOJIOTUUHN

XapaxKTepucTHKK:
Technical and metrological

characteristics

Cpox Ha BanMEHOCT:

Valid until:

npUAOXKeHWe, Hepas3ae/iHa YacT OT HAacToRWOoTo
YAOCTOREPEHWE 32 opobpeH TMN CPeACTBO 3a M3MepBaHe

14.09.2025r,

Cpepcreoro 3a USMepBaHe @
BNCaHO B perucrbpa Ha
oaoSpeHnTe 3a ¥aNos3BaHe

THNOBE CpeAcTBa 3a
u3mMepBaHe nog N2:
Reference N?:

[Aara Ha n3gasaHe Ha
NMbpPBOHAYAMHOTO
yAoCcTOBEepeHUeTo 3a
opgobpeH Tin:

Date:

Bara Ha waaaBaHe Ha
AONMBAHEHUETO KbM
yaocTroBepeHHeTo aa
opobpeH T

Date:

-~

4507

05.01.2006 r.

14.09.2015r.

BAPROC OPHRATY
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fipunoxenre koM fonbrHense N2 15,09.4507.2 kbM yaocTosepedue N2 06.01.4507

Wzpageno Ha nponseoauten: ABB S.r.o., Penybnuka Yexus

OTHOCHO; U3MEPBATENHU TOKOBM TPaHCHOPMATOPH 38 CPeAHO HanpexeHue Tun TPU XX.XX
(TPU 4x.xx, TPU 6x.xx, TPU 7x.xX)

Onuncanue Ha gonbaHeHne N2 15,09.4507.2 xbM yaocTroBepeHMe 3a ogobpeH tun N2
06.01.4507

WspnaneHoTto pgonbnHeHue N? 15.09.4507.2 KbM yAOCTOBepeHMe 3a o0foBpeH Tvn N2

06.01.4507 e sa yaenKaBaHe HA CpOKa Ha Ba/MAHOCT Ha ojobpsAsaHe Ha Tuna Ao 14.09.2025
roAvHa. ' o

cTpaHnua 2 or 2 R

- )
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PEIIYBIMKA BBIATAPMI
BEATAPCKM MHCTUTYT [0 MSTPOGIIOTHA

X

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AT, e

AOIMBbJ/THEHUE N° 15.09.4507.1

KbM YJOCTOBEPEHUE

3A O4OBPEH TUIT CPEfJCTBO 3A U3MEPBAHE N¢ 06.01.4507
Measuring Instrument Type-appraval CertiﬁcatgiRevision 1

WzpaneHo Ha
npoussoguTen:
Issued to manufacturer:

Ha ccHoBaHMe Ha:
In Accordance with:

OTHOCHOD!
In Respect of:

TexXHHYeCKH M
METPOMOTMYHN
XapaKTepucTUKN:
Technical and metrological
characteristics:

Cpox Ha BanUAHOCT:
Valid untif;

CpegcrsoTo 3a uaMepBaHe e
BAHCAHO B PErnucTbpa Ha
ofobpenuTe 3a HANON3BaHE
‘tUnoBe cpefqcTea 3a
namepsaHe nopg N2:
Reference N¢:

ara Ha nsgaBaHe Ha
OAONBJHEHHETO KbM
YAOCTOBEPeHUETO 3a
ogobpeH Tin:

Date:

ABB S.r.0., PenyBnuka Yexun

ui. 32, an. 1 or 3akoHa 3a usmepsaHuaTa (/IB, 6p. 46 oT
2002 r., u3M. 6p. 88 ot 05 r., #3M. M gort, 6p, 95 ot 2005 T.)

M3MEDPBATENMHU  TOKOBW  TpaHchopMaTOpM 33  cpeaHo
HanpexeHue TN TPU XX.XX
NPHUAoKEHNe, HepasaenHa 4yacT oT HACTOAILOTO

YROCTOBEpEHWE 3a OROGPEH TN CPEACTE0 33 M3MepsaHe

05.01.2016r.

4507

03.09.2015 .

T
NPESICENATEN: - :(

4 31\\_
Aoy, A-p Aumlrs

No
\D:«f — e
c’rpé}-ré’q‘%g ot

i
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Npunoenne keM BonbaHenne N2 15,09.4507.1 KuM yaoctosepesne N2 06.01.4507

MapaseHo Ha npon3BoauTen: ABB S.r.0., PenyBauka Yexus

OTHOCHO: M3MEpPBaTENHN TOKoBY TpaHchopMaTopM 3a CPeAHO Hanpexkexye Tun TPU xx.xx

Onucanne Ha fonb/iHEHMETO KbM YRAOCTOBEpeHUe 3a ogobped Tun N2 06.01.4507

B 1. 1.1. TexHrhuyecky 1 METPONOrniHH XapaKTEepHUCTMKN 4a CE AONBLAHY,

¢ HOMUHanHW nbpPBUUHM TOKOBE!
- 3a TPU 4x.0¢ ot 10 A 10 3200 A;
- 33 TPU 6x.xx: o7 10 A a0 3200 A;
- 33 TPU 7x.xx: oT 10 A go 2500 A.

B T. 1.3. CxeMu Ha MecTara 3a MOCTABAHE HA 3HALK, YAOCTOBEPABAIYN pPe3yATaTHTE
OT KOHTpORA U Mecra 2a nnoMbHpaHe A3 ¢ J0MbAHK:

o~

- 3HakbT 3a ogobper Tun ue 6bAe FpaBMpaH Ha TabenaTa ¢ HOMWHANHW JaHHW oT

3aB0/Aa NPoOU3BOAUTEN; .
- 3HaKbT 3a MbpBOHa4YanHa nposepka (Mapka 3a 3ajenBaHe) ce nocTass A0

rpasvpaHusg 3Hak 3a oaobpeH Tvr.
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PEHLA
‘<7 Certificate No. 14241Ra
GESELLSCHAFT FUR ELEKTRISCHE Copy No. 1
HOCHLEISTUNGSPRUFUNGEN
Member of the
SHORT-CIRCUIT TESTING LIAISON (STL)
TYPE TEST CERTIFICATE OF
COMPLETE TYPE TEST
APPARATUS: Current transformer T
DESIGNATION: TPU 60.11
Rated voltags: 24 KV Rated normal current: 600 A Rated frequency: 50 Hz

SERIAL NUMBER: 1VLT5114042944

MANUFACTURER: ABB s.r.0., PPMV, Bmo, Czech Republic
under license of ABB Technology Lid., Zurich, Switzerland

TESTED FCR: ABB Technology Ltd., Zurich, Switzeriand
DATE(S) OF TEST: 29nd Qctober and 04, 19% and 20% November 2014
TESTED BY: PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.0. Laboratory Brno, Czech Republic
on behaif of PEHLA-Testing Laboratory Ratingen, Gemnany

The apparatus, constructed in accordance with the description, drawings and photographs incorporated
in this certificate has been subjected to the series of proving tests in accardance with

[EC 61869-1, Ed. 1.0, 200710, ¢l.7.3.2,7.3.3,7.34,7.3.6
IEC 61869-2, Ed. 1.0, 2012-09, ¢l.7.2.2,7.2.3,7.2.6.201 - 203, 7.2.201, 7.3.1,7.3.5.201 - 203,
7.3.201, 7.3.203 and 204, 7.5.2

This Type Test Certificate has been issued by PEHLA following exclusively the STL Guides.

The results are shown in the record of Proving Tests and the oscillograms attached hereto, The
values obtained and the general performances are considered to comply with the above
Standard(s) and to justify the ratings assigned by the manufacturer as listed on page No.7.

The Certificate applies only to the apparatus tested. The responsibility for conformity of any
apparatus having the same designations with that tested rests with the Manufacturer.

This Certificate comprises 34 sheets in total.

The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon. Withouta
written permission of PEHLA itIs not allowed to make reproduction in extracts of this document, Copying N

the cover sheet accompanied by sheet 2 and the sheets mentioned here Is an exception. \
u\’
GESELLSCHAFT FUR EI,_EKTRESCHE
SRSCHE 4 HOCHLEISTUNGSPRUFUNGEN
S — %
el .

§' E ‘% B &)om{v\
EPE"LAE M. Wollinger
rd S e imnm e
NUT, .

o & Management Committee

L Poltzer

e rammmmmem—-an  msEmemesmencssdA4idauSraLssaSEesees

Mannheim, 24* January 2015
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PEHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14241Ra Shest: 2
Notes

Accreditation

The PEHLA GbR, PEHLA-Testing Laboratory Ratingen has been approved by the DAKkS {German Accreditation Body)
according fo EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and power engineering
equipment (Registration-No. D-PL-12072-06-01).

STL-Member

PEHMLA is founder member of the SHORT-CIRCUIT TESTING LIAISON ({STL) which has been established in 1969. STL
is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL), KERI (KR), SATS (NO, SE, Fi), STLNA (US, CA) and JSTC (JP). in the
frame-work of EC, STL (EU) has been recognised in 1992 by EOTC as a@ment group. :

PEHLA-Documents h

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly Identified by
technical description, drawings and additional specifications.

A Test Document

is Issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien"
(PEHLA Guides) andfor clients’ instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carrled out, also details relating to the behaviour of the test object, and its condition after the
tests.

A Test Confirmation

is issued immediately after the tests. it confirms that the tests have been conducted and is valid only until publishing the
detailed results in an entire document.

Uncertainty of the measurement systeins

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for detarmining the uncertainties of measurement,
based on ENV 13005 {Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses
Office: PEMHLA-Geschéftsstelle Client: ABB AG
Hallenweg 40 Kallstadter Str. 1
68219 Mannheim 68309 Mannheim
Germany Gemany
Internet: www.pehla.com as shareholder and contractor of PEHLA GbR
Testing Station: PEHLA-Testing Laboratory Ratingen ABB s.r.0. Laboratory
Oberhausener Str. 33 Videriska 117
40472 Ratingen 619 00 Brno
Gemany Czech Republic :
on behalf of PEHLA-Testing Laboratory
Ratingen

Manufacturer:  ABB s.r.o.
Videfiska 117
619 00 Brmo
Czech Republic
under license of ABB Technology Ltd. Zurich,
Switzerland

Tested for. ABB Technology Ltd.
Affolternstrasse 44
8050 Zurich,
Switzerland

- 0 i

O01PE1303 -
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Certificate No.: 14241Ra Sheet: 3
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.; 14241Ra Sheet: 4

List of Test Participants
Part 1: 22™ October 2014, ABB s.r.0. Laboratory Brno, Czech Republic

Representatives of Technical Committee:

Dr. Horst Glinther PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beierlein PEHLA-Testing Laboratory Regensburg, Germany

Test Engineer / Test Operator:

Mr. Jiri Zila ABB s.r.0. Laboratory Brno, Czech Republic
Dr. Otakar Benes ABB s.r.0. Laboratory Brno, Czech Republic
Mr. Petr Prikryi ABB s.r.o. Laboratory Brno, Czech Republic

Representatives of Client;

Mr. Marcel Jancik ABB s.r.0. Brno, Czech Republic

Further Participants: \ \J\
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PEHLA GESELLSCHAFT EUR-ELEKTRISGHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra

Sheet: &

List of Test Participants

Part 2: 04" November 2014, PEHLA Testing Laboratory Ratingen, Germany

Representatives of Technical Committee:

Mr. Sebastian Soballa
Mr. Herbert Feld

Test Engineer / Test Operator:

Mr. Sebastian Schalla
{Test Engineer)

Mr. Frank ldaszeck
(Test Operator)

Reprasentatives of Client;

Mr. Marcel Jancik
Mr. Jifi Zila

Further Paricipants:

51PE402 %
Q .
=

PEHLA-Testing Laboratory Ratingen, Germany
PEHLA-Testing Laboratory Berlin-Marzahn, Germany

PEHLA-Testing Laboratory Ratingen, Germany

PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.0. PPMV, Brno, Czech Republic
ABB s.r.0. PPMV, Brno, Czech Republic
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFRUNGEN

Certificate No.: 14241Ra Sheet: 6

List of Test Participants
Part 3: 19" and 20" November 2014, ABB s.r.o0. Laboratory Brno, Czech Republic

Representatives of Technical Commitiee:

Dr. Horst Ginther PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beierlein PEHLA-Testing Laboratory Regensburg, Germany

Test Engineer / Test Operator:

Mr. Jiri Zila ABB s.r.0. Laboratory Brno, Czech Republic
Dr. Otakar Benes ABB s.r.0. Laboratory Brno, Czech Republic
Mr. Petr Prikryl ABB s.r.o. Laboratory Brno, Czech Republic

Representatives of Client:

Mr. Marce! Jancik ABB s.r.o. PPMV, Brno, Czech Republic

Further Participants:

A0 P

51PE0402 T s

532



PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cefﬁﬁcat.e No.: 14241Ra Shest: 7
Technical Data of Test Object
Current Transformer
Test object: Current transformer
Designation: TPU 80.11
Manufacturer: ABB s.r.0., PPMV, Brno, Czech Republic
under license of ABB Technology Ltd., Zurich, Switzerland
Serial No.: 1VLT5114049944
Year of manufacture: 2014
Drawing No.: 1VL34610700

Ratings assigned by the manufacturer:

Highest voltage for equipment 24 kV
Rated primary current 600 A
Rated continuous thermal current 120 %
Rated secondary current 1M A
Rated frequency 50 Hz
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Duration of short-circuit is
Core 1

Accuracy class 0.5FS5

Rated burden 15 VA
Core 2

Accuracy class 5P10

Rated burden 16 VA
Power-frequency voltage between sections 3 kV
Inter-turn overvoltage 4.5 kVpea

N
Insulation class E '
Temperature category -5/40
Further data: -

. T
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheat: 8

List of Identified Drawings

The manufacturer has submitted to the testing laboratory drawings and other data containing sufficient
information to unambiguously identify by type the essential details and parts of the test object presented for
test.

The drawings have been stamped and signed by the manufacturer in order to guarantee that the drawings or
data schedules truly represent the test object to be tested.

Further these drawings have been stamped and signed by PEHLA representatives and are kept

[] at the client.

X with the test documents at the test laboratory.

The testing laboratory has checked that drawings and data schedules adequately represent the essential
detalls and parts of the test object to be tested, but is not responsible for the accuracy of the detallad
information.

The drawing(s) contained in this document are identical with the checked, stamped and signed drawings.

Drawing No. Rev. |PID’ |Title Additional
remarks

1VL34610700 - D Transformer TPU 60,11 —~ TPU 63.11 Included in test
report

- - P Transformer TPU 60.11 assembly -

1VL4600838R0O101 - D Casting TPU 60.11 -

1VL4600636R0101 - D internal parts TPU 60.11(5) -

1VL3461099A-100A 002 D Positioning plate of TPU -

34611003

1VL3461039A - D Svorkovnice -

34610390

*) P: Parts list, D: Drawing

-
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PEHLE GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra ’ Sheet: 9
Drawing No. 1vVL.34610700
Current Transformer
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PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14241Ra Sheet: 10

Test Results

Accuracy Test

Test performed: Accuracy test

Date of test: 22™ Qctober 2014

Condition of test object: Factory new

Ambient air temperature: 227 °C

Humidity: 49.8 %

1, Test performed: Test for ratio error and phase displacement

secondary winding 151 - 182
acouracy class 0.5
rated current primary / secondary A 600/ 1
test current % 120 100 20 5 120 100 20 B
A 720 600 120 30 720 600 120 30
rated burden VA 15
burden during test VA 15 3.75
power factor cosg 0.8 1.0
limited ratio error % 0.500 | 0.500 | 0.750 1.600 | 0.500 | 0.500 0.750 | 1.500
iimited phase displacement v} min_ | 30.00° | 30.00 | 45.00 ©0.00 | 30.00 | 30.00 45.00 | 20.00
ratio error % 0.038 | 0.007 | -0.186 | -0.616 0498 | 0492 | 0.140 | -0.010
phase displacement s} min 1.22 1.86 740 17.9 463 5.04 9.20 20.6
secondary winding 281 - 282
accuracy class aP
rated current pimary / secondary A 600/ 1
% 120 100

test current A 720 300

rated burden VA 15

burden during fest VA 15

power factor cos@ 0.8

limtted ratic error % 1.000

imied phase displacement min 60.00

ratio ercor % -0.102 | -0.107

phase displacement i min 1.568 1.73

Resuit: Test passed

R

bt
R P N,
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PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 11

Test Results
Accuracy Test before STC Test (2)

2. Test performed: Tests for winding resistance (Ra), knee point, security factor
and composite error

2 1 Measuring winding 181 -182

EXCITATION CURVE |
RATED DATA
Type : TPU 60.11
Serial number . 1VLT5114049944
Year of production : 2014
Ratio : 600//:/1 A
Burden : 15/15 VA
Accuracy class : 0,5/5P
Security factor / ALF : 5/10
MEASURED VALUES
Winding : 1sl - 1s2
Resistance of winding {75°C) = 6,0679 Ohm
Ssecurity factor e—>n : 4,11
EKnee point U/ I : 61,50 Vv / 0,0112 A
100

U

] 11 1 ] ¢l

10
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PEHLA

Certificate No.: 14241Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 12

Test Results

Accuracy Test before STC Test (3)

2.2 Measuring winding 281 — 252

EXCITATION CURVE

RATED DATA
Type TPU 60.11
Serial number 1VLT5114049944
Year of production 2014
Ratio 600//1/1 A
Burden 15/15 VA
Accuracy class 0,5/5P
Security factor / ALF 5/10

MEASURED VALUES
Winding 251 - 282
Resistance of winding (75°C) 9,2195 Chm
Security factor e->n 13,87
Composite error 0,1 %

Knee point U / I

239,99 v / 0,0087 A
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! 1 1
[ t
4 \ t
1 ]
1 1 '
~ I 1 1
t | 1
1 1 1
1 1 1
[ 1 1
100 L e | SRR R -
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Certificate No.: 14241Ra Sheet: 13

Test Results
Power-Frequency Voltage Withstand Test on Secondary Terminals

Test performed: Power-frequency voltage withstand test on secondary terminals
Date of test: 22™ QOctober 2014

Condition of test object: As after previous accuracy test

Ambient air temperature: 227 °C

Humidity: 498 %

o The test voltage of 3 kV, 50 Hz was applied for 80 s in turn between the short circuited terminals of
each winding and earth. The frame F and ali the cther terminals were connected to earth.

Voltage applied to winding Connected to earth Test voitage / duration | Result
{151-182) (261-252) + F 3kv/60s passed
{251-252) {(131-182)+ F 3kv/60s passed

Result; Test passed

BAFH) ¢ OPATIRATI
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 14

Test Results
Inter-Turn Overvoltage Test

Test performed: Inter-turn overvoltage test

Date of test: 22™ October 2014

Condition of test object: As after previous accuracy test and power-frequency voltage
withstand test on secondary terminals

Ambient air temperature: 227 °C

Humidity: 49.8 %

e The primary winding of the current transformer was excited for 60 s with the extended rated
current. The secondary winding was open-circuited. The applied current was fimited if the voltage
of 4.5 kV peak was obtained before reaching the extended rated current.

Tested winding | Test primary current/ duration | Voltage at secondary winding | Result

{151-152) 720A/860s 2.28 KVpeax passed
(281-252) 720A/60s 3.38 KVpesk passed

Result: Test passed

iy  /
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PEHLA GESELLSCHAFT FUR ELEKTRISGHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 15

Test Results
Verification of Markings

Test performed: Verification of markings

Date of test: 22™ October 2014

Condition of test object: As after previous accuracy test, power-frequency voltage
withstand test on secondary terminals and inter-turn overvoltage
test

Result: The terminal markings of the test object are verified to be correct in accordance with the
requirements of the applied test specifications.

18PED402 e
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PEHLES GESELLSCHAFT FUR-ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN -

Cerlificate No.: 14241Ra’ Sheet: 16

Technical Data of Test Circuit

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial

Discharge Measurement

%5

' cc
Zmi | cD :9:?: MI

Technical Data:
High voltage supply:

Ca

Zmi
cC
Cy
CcD
Mi

Frequency Inverter, Type SL 11000-3, ZSE Praha, serial No. 3400497
Motor frequency: Selactable range up to 220 Hz

High Voltage Test Transformer type T100, HIGH VOLT Priftechnik Drasden GmbH
serial No. 885168

Primary voltage 230V
Rated voltage 100 kv
Rated power 6.6 kVvA

100 kV Alternating Voltage Measuring system WGBS 11/100-135, HIGH VOLT
Priiftechnik Dresden GmbH, serial No. 884900, consisting of:
100 kV voltage measuring capacitor, type CDCT 0615812, serial No.0521589-10001

Low voltage measuring part, Type MC 20-4, serial No. 885172
Peak voltmeter, type MU 18, serial No. 885173

Test object

Filter 40 mH

Input impedance of measuring system 50 Q

Connecting coaxial cable, type L34/10 (50 Q, length 10 m)
Coupling capacitor 100 kV/ 1nF

Coupling device

Measuring instrument system

Tolerances:; According to the IEC 80060-2 cl. 7.1.1 the limits of the measurement uncertainly

21PEQ402

amount are 3% for the Upeax / V2
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PEHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14241Ra Sheet; 17

Test Procedure
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

The power-frequency withstand test on primary terminal and the partial discharge measurement (routine
tests) were performed before and after lightning impulse voltage test, temperature-rise test and the short
circuit withstand capability test (fype tests).

The PD measurements were performed in accordance with IEC61869-1, Ed. 1.0, 2007-10 clause 7.3.2.2
procedure A. Procedure A means the partial discharge test voltages are rached while decreasing the voltage
after the power-frequency withstand test. The corresponding partial discharge levels are measured in a time
within 30 s.

Calibration:
Before starting the PD measurements the PD test circuit was calibrated in the actual test arrangement.

PD test procedure:
After the power-frequency voltage was applied the voltage is decreased without interruption to 1.2 Uy, and

the PD level is measured in a time of 30 s. After that the voltage is decreased without interruption
furthermore to 1.2 U/¥3 and the PD level is measured in a time of 30 s.

Criteria to pass ihe test:
The maximum permissible partial discharge quantities are specified IEC61869-1, Ed. 1.0, 2007-10 clause

5.3.3.1 as follows:

at1.2x U, / PD<50pC
at 1.2W3x Uy /PD<20pC

The measured PD values before type tests are given in the table on sheet 18.
The measured PD values after type tests test are given in the table on sheet 26.

HPAC R
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 18

PEHLA

Cerfificate No.: 14241Ra

Test Results
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

Power-frequency voltage withstand test on primary terminals and partial
discharge measurement
22" October 2014

As after previous accuracy test, power-frequency voltage withstand test
on secondary terminals and inter-turn overvoltage test

Test performed:

Date of test:

Condition of test object:

Test frequency: 50 Hz
Temperature 9: 22.7°C Humidity f. 49.8 % Pressure p: 997 hPa
The atmospheric correction factor was not applied.
Test Arrangement:
See photo at page 32
Test performed: Power-frequency voltage test
Test arrangement Test Voltage Result
, Power frequency voltage Test duration /
Voltage applied to Earthed o KV disruptive discharges
. . Secondary windings and
Primary terminal frame 50 60s/0

Test performed:

Partial discharge measurement

Pre-stress: 50 kV for60 s
Background noise level: 0.2 pC

Test arrangement

Result

Voltage applied to

Earthed

Test voltage for 30 s

28.8 kv

16.6 kV

Partial discharge in pC

Primary terminal

Secondary windings and
frame

£02 =02

Result: Tests passed

18PE0402
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 19

Technical Data of Test Circuit
Lightning Impulse Voltage Test on Primary Terminals

"o

w0 ’ I

Technical Data:

Maximum Charging Voltage Ugp = 400 kv
Number of Stages n = 4
Surge Capacity per Stage C; = 1000 nF
Load Capacitance Ca = 2000 pF
Damping Resistance Rp = Rsi
Internal Front Resistance per Stage Ry = 43 O
Discharge Resistance Re = 4 Rp
Tail Resistance per Stage Re = 66 Q

TO - Test Object

M- Voltage Measurement

Measurement:

Measuring Divider Type SMC 2000/400 (Serial-No. 885217)

Measuring Cable, Length L35/25 (50 0, length 25 m)

Impulse Voltage Measuring System, 26 MHz Digital Recorder, Type TR-AS 25-8
(Serial-No. 247)

Tolerances:
According IECB0060-1 Edition 3.0 2010-09 clause 7.2.2
Test voltage value £3 %
Fronttime T, +30 %
Time to half-value T, +20 %
p—%;.._q%,_m___‘ '
: fi
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet; 20

Test Results
Impulse Voltage Withstand Test on Primary Terminals

Test performed: Lightning impulse voltage test
Date of test: 22™ Qctober 2014
Condition of test object: As after routine tests

Temperature 5 22.7°C Humidity f: 49.8 % Pressure p: 997 hPa
According to [EC61869-1 ¢l. 7.2.3.2.1 no correction for atmospheric conditions.
Fronttime Ty: 1.2 ps Time to half-value T;: 50 ps
Test arrangement Test Voltage Result
- Lightning impulse voltage | number of impulses /
Voltage applied to Earthed KV disruptive discharges
indi +125 15/0
Primary teminal Secondary windings and
frame ‘ -125 15/0

Result: Test passed

[ ——
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PEHLA GESELLSCHAFT EUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
' Certificate No.: 14241Ra Sheet: 21

Technical Data of Test Circuit
Short-Time Current Tests

Test performed STC -
Test No. PEHLA 14241Ra/ 02-05 -
Test circuit
Circuit diagram Sheet No. 22 -
Current circuit
Number of phases 3 -
Power frequency Hz 50 -
Power factor <015 -

Earthing conditions

~

Generator / System earthed via 5 kQ -
Transformer not earthed -
Short-circuit point earthed -
Test object earthed -
Test object (test values)
Number of phases 1 -
Measurement
Voltage measurement Voltage Dividers -
1000V /1V
Current measurement Current Transf. -
50kA/5 A
Remarks: -
e -
BRI C opun
IHOC P
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PEHLA

Certificate No.: 14241Ra

18PEQ402

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Circuit Diagram
Short-Time Current Tests

Fat
FATAS

Lo Lo

o o

FAATAAY

Generator

{s

Master Breaker

Makg Switch

Transformer

Curtent
Transformers

: Voltage
; Dividers

Test Object
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PEHLRS GESELLSCHAFT FUR-ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN -

Certificate No.: 14241Ra Sheef: 23

Test Results
Short-Time Current Tests

Test performed: Short-time current tests

Date of test: 04" November 2014

Condition of test object before test:  As after routine fests and impulse voltage withstand test

Test arrangement: Direct test circuit.

Connections to test object: Infeed via copper bars with a length of approx. 0.5 m each to the

terminals of the current transformer. Secondary windings short-
circuited. One side of the infeed and the current transformer
earthed via cable.

Gas pressure (abs. rel. to 20 °C}: - MPa

Test No. PEHLA 14241Ra/ 03 04 05 - - -

Peak withstand current L1
L2
L3

Short-circuit current First cycle L1
L2
L3
Last cycle L1
L2
L3
Equivalent current L1
L2
L3
Average value
Duration of short-circuit

Short-time withstand current L1
L2

L3

Average value
Related fo rated duration of short-circuit

Duration of short-circuit
Related to rated short-time withstand current

ToleTEEZ0EEEESSIEERFEEE

Emission of flame/gas/oil no no no - - -

Test result {P/N) p P =] - - R

Resistance of the main circuit before test L1 | pQ - . - - - -
Test current: - A {d.c.) L2} pQ2 - - - - - -
L3] uQ - - - - - -

Ambient air temperature| °C - - . - - -

Resistance of the main circuit after test L1 & - - - - - -
Test current: - A (d.c.) L2 | pQ - - - - - -
L3 | uQ “ - - - - -
Ambient air temperature| °C - - - - - -

Legend: P: Passed In terms of the applied standard  N: Not passed in terms of the applied standard

Remarks: PEHLA 14241Ra/01: Current calibration
PEHLA 14241Ra / 02: Pre-test with reduced values

Condition of test object after test: No visible or functional change or damage.
Result: Test passed

T, Pt et T L
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 24

Oscillogram No. PEHLA 14241Ra /03

Dynamic Test
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Cerificate No.: 14241Ra Sheet: 25

Oscillogram No. PEHLA 14241Ra/ 04
Thermal Test - 1s
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PEHELS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 26

Test Results
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement after STC Tests

Test performed: Power-frequency voltage withstand test on primary terminals and partial
discharge measurement
Date of test: 19" November 2014
Condition of test object: As after routine tests, impulse voltage withstand test and shorf-time
current tests

Teast frequency: 50 Hz

Temperature $: 23.2°C Humidity f: 40.0 % Pressure p: 980 hPa

The atmospheric correction factor was not applied.
Test Arrangement:
See photo at page 32
Test performed: Power-frequency voltage test

Test arrangement Test Voltage Result
. Power frequency voltage Test duration /
Voltage applied to Earthed in KV disruptive discharges
Primary termina} | Secondary windings and 507 60s/0
rame
Test performed: Partial discharge measurement
Pre-stress: 50 kVfor60 s
Background noise level: 0.2 pC
Test arrangement Result
Test voltage for 30 s
Voltage applied to Earthed 28.8 kV 16.6 kV
Partial discharge in pC
Primary terminal Seconda?/ windings and 502 =02
rame

Remarks: -
1) According ciient's requirements the power frequency voltage test and the partial discharge
measurement were done at 100 % of the test voltage

Result: Tests passed

dr0c o)
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 27
Test Results
Power Frequency Voltage Withstand Tests on Secondary Terminals after STC Test
Test performed: Power-frequency voltage withstand test on secondary terminals
Date of test: 19" November 2014
Condition of test object: As after routine tests, impulse voltage withstand test, short-time

current test and power-frequency withstand test on primary
terminals and partial discharge measurement after STC tests

Ambient air temperature: 23.0 °C
Humidity: 406 %

« The test voltage of 3 KV, 50 Hz was applied for 60 s in turn between the short circuited terminals of
each winding and earth. The frame F and all the other terminals were connected to earth.

Voltage applied to winding Connected to earth Test voltage / duration | Result
(181-182) (281-282) + F 3kv/80s passed
(251-2582) (181182} + F 3kv/60s passed

Result: Test passed

H
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PEHLA

Certificate No.: 14241Ra

Test performed:
Date of test:
Condition of test object:

Connections to test object:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 28

Test Results
Temperature-Rise Test

Temperature-rise test

19" and 20™ November 2014

As after routine tests, impulse voltage withstand, short-time current tests
and voltage tests after STC tests

Infeed of current to the primary winding. The infeed bars consist of Cu
bars 1 x 60 x 10 mm?

Duration of test: 15:00 h
Test frequency: 50 Hz
Ambient temperature:
Description Temaec:rature
At the beginning of test 23.8
At the end of test 24.0
Test current:
Description Cu;r\ent
At the beginning of test 720
At the end of test 720
Temperature rise at primary bars:
Final Limited Final
Measuring Description of the Nature of measuring | (oo veratire | temperature temperature
point measuring point point po C P K rise
K
1 | Left side of infeed bar | ON® Sid0 siver coated| 4 5 25.3
p p : - ; 75.0
5 Right side of infeed | One side S_lhlef' coated 48.4 244N 1
bar Cuin air ~ \

Calculation of temperature rises of windings according formuta:

R, —R
_ Tlend " start
O= (2 3 50C+‘9a5:arr) (‘gaend - 19asmrr) .
start
) calculated temperature rise
Rstant resistance start of test - cold condition
Rend rasistance end of test - reaching a stable temperature
Bastert ambient temperature stari test
Faend ambient temperature end of test
secondary winding Ratart Rend Pastart Daend ] Oiim
in Q in Q in°C in °C in K in K
181 - 183 5.08 5.56 25.4
251-283 7.68 8.44 238 240 25.4 80.0

Remarks:

The permissible temperature rises are valid for an ambient air temperature of 40 °C.

- The temperatures were measured by thermocouples type L. The thermocouples were
inserted into dn][mg holes and fixed by peenmg

- The maximum increase of temperature-rise i in the-last.hour was smaller than 1.0 K.’

SO P

et gt e s a5 e

Result: Test passed
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Certificate No.: 14241Ra Sheel: 29

Test Results
Accuracy Test after STC Tests and Voltage Tests

Test performed: Accuracy test

Date of test: 20" November 2014

Condition of test object: As after routine tests, Impulse voltage withstand test, short-time

current tests, voltage test after STC tests and temperature-rise
. test -

Ambient air femperature: 233 °C

Humidity: 399 %

Test performed: Test for ratio error

accuracy class 0.5

rated current pimary / secondary A 800/1
test current % 120 100 20 5 120 100 20 5

A 720 600 120 30 720 600 120 30

rated burden VA i5

burden during fest VA ‘ 15 3.78

power factor cosg 0.8 1.0

limited ratlo emror % 0.500 | 0.500 | 0.750 | 1.500 | 0.500 | 0.500 | 0.750 | 1.500
limited ratio error after STC % 0.250 | 0.250 | 0.375 | 0.750 | 0.250 | 0.250 | 0.375 | 0.750
ratio emror before STC % 0.038 | 0.007 |-0.186 | -0.616 | 0.198 | 0.192 | 0.140 | -0.010
upper limit of ratic error after STC % 0.288 | 0257 | 0.189 | 0.134 | 0.448 | 0.442 | 0.515 | 0.740
lower limit of ratio esror after STC o | -0.212 | -0.243 | -0.561 | -1.366 | -0.052 | -0.058 | -0.235 | -0.760
ratio error after STC % 0.047 | -0.004 | -0.227 [ -0.6101 0.186 | 0.178 | 0.116 | 0.003

secondary winding 251 - 252
accuracy class 5P
rated current primary / secondary A 600/ 1
% 120 100

test current A 720 300

rated burden VA 15

burden during test VA 15

power factor cosg 0.8

limited ratio emror % 1

limited ratio error after STC % 0.5

ratio error before STC % 1-0.102 [ -0.107

upper fimit of ratio error after STC % | 0.398 | 0.383
lower limit of ratio error after STC % | -0.602 {-0.607
ratio error after STC % | -0.105 [ -0.107

Test performed: Test for composite error

secondary winding 281 - 252

accuracy class 5P
limited comp. error before STC lest | % 5

limited comp. error after STC test % 2.5
composite error before STC % 0.1
limit comp. Erro after STC % 2.6
compaosite error after STC % 01

Result: Test passed

i A
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

PEHELA

Certificate No.: 14241Ra Shest: 30

Photos

Photo No. 01:
During accuracy test

Photo No. 02
During inter-turn overvoltage
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 31

Photos

Photo No. 03:
Duting knee point test

Photo No. 04:
During 3 kV test
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PEH LE GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Certificate No.: 14241Ra Sheet: 32

Photos

Photo No. 05:
Power frequency and PD test

14241Ra

Photo No. 06:
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 33

Photos

Photo No. 07:
Before STC test
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Photos

14241 Ra

Photo No. 09:
Temperature-rise test
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CSN EN ISO/IEC 17025

Ces
to the Testing Laboratory No. 1693

ABB s.r.0. Technical Laboratory PPMV Brno

The Cetrtificate of Accreditat

CERTIFICATE OF ACCREDITATION

according to section 16 of Act No, 22/1997 Coll., on technical requirements for products, as amended
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transformers for high-voltage, electronic instrument current and voltage transformers for high-voltage

to the extent as specified in the appendix to this Certificate.
This Certificate of Accreditation is a proof of Accreditation issued on the basis of assessment of fulfillment of the

Testing of air-insulated high-voltage switchgear and controlgear, instrument current and voltage
accreditation criterla in accordance with

accordance with the relevant regulations applicable to the activity of an aceredited Conformity Assessment Body.
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Aceredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of

- -+ = -Certificate of Accreditation No. 852/2015 of 11/12/2015

ABB s.r.o.

ABB s.r.0. Technical Laboratory PPMV Brno
Videriskd 117, 119 00 Brno

The Laboratory is qualified fo update standards identifying the test procedures.
The Laboratory provides expert opinions and interprets test resulls.

}

W\F

Tests:
ng:::f‘ Test procedure/method name Test fJ:;fic:.::::’il“neﬂmd "™ Tested object
1.1 | Temperature rise test IEC 61869-1 ed.1, p.7.2.2  |Instrument current
IEC 61869-2 ed.1,p.7.2.2 |transformers
CSN EN 61869-1 p. 7.2.2
CSN EN 61869-2 p. 7.2.2
1.2 |Impulse voltage withstand | IEC 61869-1 ed.1, p. 7.2.3 |Instrument current
test on primary terminals | {EC 61869-2 ed. 1,p.7.2.3 |transformers
CSN EN 61869-1p, 7.2.3
CSN EN 61869-2p. 7.2.3
1.3 | Accuracy tests IEC 61869-2 ed.1, Instrument current
p. 7.2.6,7.3.5 transformers
CSN EN 61869-2 p. 7.2.6,
7.3.5
1.4 P(?werufrequency vol.tage IEC 61869-1 ed.1,p. 7.3.1 |Instrument current
w1th§tand tests on primary | {pc 618692 ed.1, p.7.3.1 |transformers
ferminals ESN EN 61869-1 p. 7.3.1
CSN EN 61869-2p. 7.3.1
1.5 |Partial discharge IEC 61869-1 ed.1,p.7.3.2 |Instrument current
measurement CSN EN 61869-1p.7.3.2 | transformers
1.6 |P Qwel'-frequency voltage |TEC 61869-1 ed.1, p. 7.3.3 |Instrument current
withstand tests between éSN EN 61869-1 . 733 transformers
sections
1.7 |Power-friequency voltage  |IEC 61869-1 ed.1,p. 7.3.4 |Instrument current
withstand tests on éSN EN 61869-1 P 73.4 transformers
secondary terminals
1.8 | Verification of markings  |[EC 61869-1 ed.1, p. 7.3.6 |Instrument current
CSN EN 61869-1 p. 7.3.6 | transformers
1.9 |Determination of the IEC 61869-2 ed.1, p. Tnstrument current
secpndary winding 7.3.201 transformers
resistance CSN EN 61869-2 p.
7.3.201

L e e et e bt e
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The Appendix is an integral part of
Certificate of Accreditation No, 852/2015 of 11/12/2015

Accredited entity according to CSN EN ISO/IEC 17025:2005;

ABB s.r.o.

ABB s.r.0. Technical Laboratory PPMV Brno
Videtiskd 117, 119 00 Brno

A

nf::::ll) Test procedure/method name Test ?(;.:;:i?i‘::;etﬁ:leﬂmd Tested object
1,10 | Determination of the IEC 61869-2 ed.1, Instrument current
secondary loop time constant 73202 transformers
using the Omicron instrument Eé SI\'I }.?,N 618692
- 2p.
7.3.202
1.11 |Measurement of limit IEC 61869-2 ed.1, Instrument current
current and voltage p.7.3.203 transformers
CSN EN 61869-2 p.
7.3.203
1.12 |Inter-turn overvoltage test |IEC 61869-2 ed.1, Instrument current
p. 7.3.204 | transformers
CSN EN 61869-2 p.
7.3.204
1.13 |Determination of the IEC 61869-2 ed.1, Instrument current
remanence factor p. 751 , B2 transformers
CSNEN 61869-2p. 7.5.1,
2B.2
1.14 | Determination of the IEC 61869-2 ed.1, Instrument current
imstrument securify p.7.5.2,2A.5,2A.6 transformers
factor (FS) of measuring SN EN 61869-2 p. 7.5.2
current transformers IAS.IAG T
2,1 | Temperature rise test IEC 61869-1 ed.1,p.7.2.2 |Instrument voltage
IEC 61869-3 ed.1, p.7.2.2 | transformers
CSN EN 61869-1 p. 7.2.2
CSNEN 61869-3 p. 7.2.2
2.2 |Impulse voltage withstand [1EC 618691 ed.1,p. 7.2.3 |Instrament voltage
fest on primary terminals IBEC 61869-3 ed.l, p. 723 transformets
CSN EN 61869-1 p. 7.2.3
CSN EN 61869-3 p. 7.2.3
2,3 |Accuracy tests IEC 61869-3 ed.1, Instrument voltage
p. 7.2.6,7.3.5 transformers
CSN EN 61869-3 p. 7.2.6,
7.3.5
24 |Power-frequency volntage IEC 61869-1 ed.1, p. 7.3.1 |Instrument voltage
w1th§tand tests on primary | 1R 61869-3 ed.1, p.7.3.1 |transformers
terminals | CSNEN-G1869-1 p. 7.3.1
v IO S
/8N B¥ake0-3 p. 7.1

LI

-

|

Sl T RN |




Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

ABB s.r.0.

ABB s.r.0. Technical Laboratory PPMV Brno
Videiiskd 117, 119 00 Brno

n:}::::l Test procedure/method name Test {’J:;E%‘;;ﬁzfthod Tested object
2.5 |Partial discharge IEC 61869-1 ed.1,p.7.3.2 |Instrument voltage
measurement IEC 61869-3 ed.1,p.7.3.2 |transformers
CSN EN 61869-1 p. 7.3.2
CSN EN 61869-3 p, 7.3.2
2.6 |Power-frequency voltage [IEC 61869-1 ed.1, p. 7.3.3 |Instrument voltage
witl%stand tests between C'SN EN 61 869-1 p. 733 transformers
sections
2.7 |Power-frequency voltage |IEC 61869-1 ed.1, p. 7.3.4 |Instrument voltage
withstand tests on CSNEN 61869-1p.7.3.4 |transformers
secondary terminals
2.8 | Verification of markings | [EC 61869-1 ed.1, p. 7.3.6 |Instrument voltage
CSN EN 61869-1p. 7.3.6 | transformers
3.1 |Insulation electric strength |IEC 62271-1 ed.1, p. 62 | Metal-enclosed switchgear
tests IEC 62271-200 ed.2, p. 6.2 |and controlgear
CSN EN 62271-1 p. 6.2
CSN EN 62271-200 ed.2,
p. 6.2
3.2 |Measurement of circuit | [EC 62271-1 ed.1, p. 64 | Metal-enclosed switchgear
resistance IEC 62271-200 ed.2, and controlgear
p. 6.4
CSN EN 62271-1 p. 6.4
CSN EN 62271-200 ed.2,
p. 6.4
3.3 | Temperature-rise tests IEC 62271-1ed.1,p. 6.5 Metal-enclosed sw1tchgea\1
IEC 62271-200 ed.2, and controlgear
p. 6.5
) CSN EN 62271-1p. 6.5
CSN EN 62271-200 ed 2,
p.- 6.5
3.4 | Tests of mechanical IEC 62271-200 ed.2, Metal-enclosed switchgear
: function p. 6.102 and controlgear

CSN EN 62271200 ed 2,
p. 6.102
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

ABB s.r.0,

ABB s.1.0. Technical Laboratory PPMV Btno
Videtiska 117, 119 00 Brno

nf:ﬂ::l Test proceduare/method name Test ?{:{:ﬁ;‘;&;ﬁ?ﬂe“wd Tested object
3.5 |IP code verification IEC 62271-1 ed., Metal-enclosed switchgear
IP2X, 1P 3%, IP 4X p. 6.7.1 and controlgear
1EC 62271-200 ed.2,
p. 6.7.1
C'SN EN 62271-1 p. 6.7.1
CSN EN 62271-200 ed.2,
p. 6.7.1
3.6 {Partial discharge IEC 62271-1 ed.1, Metal-enclosed switchgear
measurement p.62.9 and controlgear
IEC 62271-200 ed.2,
p.6.2.9
CSN EN 62271-1p. 6.2.9
CSN EN 62271-200 ed.2,
p. 62,9
3.7 |Additional tests on IEC 62271-200 ed.2, Metal-enclosed switchgear
ayxil?ary and control p.6.10 and controlgear
clreuits CSN EN 62271-200 ed.2,
p. 6.10
4.1 |Impulse voltage withstand |IEC 60044-7 ed.1, Electronic voltage
test (.Primary voltage p.8.2.1 transformers
terminals Um<300kV) CSN EN 600447 p. 8.2.1
4.2 |Basic tests IEC 60044-7 ed.1, Electronic voltage
p. 8.3.1 transformers
CSN EN 60044-7 p. 8.3.1
4.3 |Test for accuracy versus  |IEC 60044-7 ed.1, Electronic voltage
temperature p. 8.2.3 transformers
CSN EN 60044-7 p, 8.2.3
4.4 | Test for accuracy versus  |[EC 60044-7 ed.1, Electronic voltage
frequency p. 8.3.3 transformers
CSN EN 60044-7 p. 8.3.3,
4.5 | Test of resistance to IEC 60044-7 ed.1, Electronic voltage
overheating p. 8.2.4 transformers -
CSN EN 60044-7 p. 8.2.4
4.6 |Impulse voltage withstand |IEC 60044-7 ed.1,p. 88  |Electronic voltage
test for low-voltage CSI\LEN 60044-7 p. 8.8 transformers

components
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The Appendix is an integral part of
Certificate of Acereditation No. 852/2015 of 11/12/2015

Accredited entity according to C'SN EN ISO/IEC 17025:2005:

ABB s.r.0.

ABB s.r.0. Technical Laboratory PPMV Brno
Videriskd 117, 119 00 Brno

ng:::::] Test procedure/method name Test ?Jg:fi?it:ﬁ;leﬂmd Tested object

4,7 | Transient performance test |TEC 60044-7 ed.1, p. 8.9  |Electronic voltage

€SN EN 60044-7p. 89  |transformers

4.8 |Power-frequency IEC 60044-7 ¢d.1,p. 92  |Electronic voltage
withstand tests on primary | SN EN 60044-7 p. 9.2 transformers
terminals and partial
discharge measurement

49 |Power-fiequency voltage |IEC 60044-7 ed.1,p.9.3  |Electronic voltage
withstand test for low- CSN EN 60044-7 p. 9.3 transformers
voltage components

Hydra | Temperature-risc test IEC 60044-8 ed.1,p. 82  |{Electronic current
ulic CSN EN 60044-8 p. 8.2 transformers

loss

tests.1 .

5.2 |Impulse voltage withstand |IEC 60044-8 ed.1, Electronic current
test (Primary voltage p. 8.2.3 transformers
terminals Um<300kV) SN EN 60044-8 p. 8.2.3

5.3 |Power-frequency voltage |TEC 60044-8 ed.1, Electronic current
withstand test p.8.7.3 transformers

CSN EN 60044-8 p. 8.3.7, .
5.4 | Impulse-voltage withstand | IEC 60044-8 ed.1, Electronic current
test p. 8.7.4 transformers
CSN EN 60044-8 p. 8.7.4
5.5 |Basic accuracy tests IEC 60044-8 ed.1, Electronic current )
p.82.9 transformers \
CSN EN 60044-8 p. 8.2.9 \/\

5.6 |Temperature cycle IEC 60044-8 ed.1, Electronic current

accuracy test p. 8.9.3 transformers
CSN EN 60044-8 p. 8.3.9,
5.7 |Test for accuracy versus | IEC 60044-8 ed.1, Elecironic current
frequency p. 8.9.4 transformers
CSN EN 60044-8 p. 8.9.4
5.8 | Test for composite error IEC 60044-8 ed.1, Electronic current
p. 8.10.1 transformers
cg,N'Efx'I"ﬁ' 4@8 p. 8.10.1
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Accredited entify according to CSN EN ISO/IEC 17025:2005:

=

The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

ABB s.r.0.

ABB s.1.0. Technical Laboratory PPMV Bino
Videriska 117, 119 00 Bno

ngr:i:::l Test procedure/method name Test g);:;;%l;;ﬁg;ethod Tested object
5.9 |Power-frequency IEC 60044-8 ed.1,p. 9.2  |Electronic current
withstand tests on primary C'SN EN 60044-8 p.92 transformers
terminals and partial
discharge measurement
5.10 |Power-frequency voltage |IEC 60044-8 ed.1, p. 9.3 Electronic current

withstand test for low-

voltage components

CSN EN 60044-8 p. 9.3

transformers

1) Asterisk at the ordinal number identifies the tests, which the Laboratory is qualified to carry out otitside

the permanent laboratory pretnises,

=
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Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsectionl AkkStelleG In connection with Section 1

subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of—_ - -
EA, {LAC and IAF for Mutual Recognition '

Accreditation

The Deutsche Akkreditierungsstelle GmbH (German Accreditation Body) attests that the
testing laboratory

PEHLA GbR
PEHLA-Priiffeld Ratingen.
Oberhausener Strafle 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controigear Assemblies,
Current and Voltage Transformers,

Power transformers and Bushar Systems

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-09
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages.

Registration number of the certificate: D-PL-12072-06-01

Frankfurt am Main, 2012-05-09

This document is a transiation. The definitive version is the original Germa ‘aﬁﬂ%[ i! ‘iﬁ J}Fw L{Aﬂ/q ’

Saenotes overleal,
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 20 Gattenstrale 6 - Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate Is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH [DAkKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parllament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products [Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAKkS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum (JAF) and International Laboratory Accreditation
Cooperation {ILAC). The signatories to these agreements recognise each other’s accreditations.

Ay

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

ILAC: www.ilac.org

IAF:  www.iafnu
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., Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsection AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH {German Accreditation Body) attests that the
testing laboratory

PEHLA GbR
PEHLA-Priffeld Ratingen
Oberhausener StraRe 33, 40472 Ratingen

is competent under the terms of DIN EN 1SO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Power transformers and Busbar Systems

NN

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-09
with the accreditation number D-PL-12072-06 and is valld until 2017-05-08. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages.

1

Registration number of the certificate: D-PL-12072-06-01

Frankfurt am Main, 2012-05-09

This decument is a translation. The definitive version is the original German accred’tﬁl ut Ic
Sze rotes overeal, % OP H/ ﬁﬁ
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrafle 6 . Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate Is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKkS}). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
{Federal Law Gazette | p. 2625) and the Regulation (EC} No 76572008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating %,
to the marketing of products {Official Journal of the European Urnion L 218 of 9 july 2008, p. 30). DAKKS is X/
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for \S
Accreditation (EA), International Accreditation Forum {IAF) and International Laboratory Accreditation
Cooperation (ILAC). The signatories to these agreements recognise each other’s accreditations.
1%

The up-to-date state of membership can be retrieved from the following websites:
EA: www.european-accreditation.org

iLAC: www.ilac.org

AR www.iafinu
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Medium Valtage Product

jinle

Indloor voltage transformers

Highest vottage for equipment {kv] 17.6 - 24 {25)
Power frequency test voltage, 1 min, [Kv] 38 - B0 (55)
Lightning impulse test voltage [Kv] 85-126

Max. rated burden [MA/cl]

30/0.2 - 100/0.6 - 15071

Description

The TDC 6 voltage, double-pole insulated transformers are
casted in epoxy resin and designed mostly for insulation
voltages of 17,5 KV to 24 kV.

Other insulation values are to be the subject of an agreament
between the manufacturer and the customer,

If no other value is required the transformers are
manufactured with a voltage factor of 1.2 x Un. All the parts
of the primary winding of the transformer are insulated

from the earth, including the terminals, to an insulation level
identical with the rated insulation lavel. When ¢perating in

a three-phase system the primary inlets of the ransformer are
connected across the respactive lines, to the phass-to-phasse
voltage, mostly In the V" type of connections. The majority
of transformers is equipped with one secondary winding,
intended to be used for either the measurement or protection
purpeses. One of the terminals of each secondary winding
has to be earthied during the transformer cperation.

If not required otherwise, the secondary winding Is lead out
into a casted secondary terminal board.

The transformer may be mounted in any position. The
transformers are fixed by four screws, The M8 bolted
earthing clamp Is located on the transformer base plats.

The secondary, sealabls terminal board is covered with

a transparant cover made of plastic material.

=

Rated primary voltages ... 11 kV; 15 KV; 20 kV, 22 kv

Other primary voltages based upon customer's request may be
delivered, too.

Rated secondary voltages... 100 V; 110V - 0.2; 0.5 and 1
accuracy classes (measuring winding}, or 3P; 6P (protection
winding)

Other secondary voltages based upon customer's request may
be defivered, too.

Rated frequency ... 50 Hz; 60 Hz

Design for two primary voltages is also possible, basad on

a consultancy to be conducted with the manufacturer {change
over secondary side).

The transformers are manufactured and delivered conformably
to the requirements and recommendations of the following
standards and regulations: [EC, VDE, ANSI, BS, GOST and
GSN.
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Dimensions
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Marking of the voltage transformer outlets
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a) Single-pole insulated transformer | b} Single-pole Insulated transformer with a tap | ¢) Double-pole insulated transformer | d) Double-pole Insulated
transformer with a tap | e) Single-pole Insulated transformer with two secondary windings | f) Single-pole insulated transformer with two secondary windings,

with one of which belng the auxillary {residual) winding | g) Single-pela Insulated transformer with two secondary, tapped windings, with one which belng the
auxilfary (residual) winding.
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Standartized transformers

Primary Secondary veoitage
voltage,V voltage V accuracy burden, VA
15000 100 0,2 10,156,256
15000 Ho 0.2 10,165,256
15000 100 0.5 15,26,60
16000 110 0.5 15,25,80
16000 100 1 50,756,100
15000 110 1 50,75,100
20000 100 0.2 10,15.25
20000 110 0.2 10,15,26
20000 100 05 15,25,50
20000 110 05 16,25,50
200C0 100 1 50,756,100
20600 110 1 50,75,100
22000 100 0.2 10,15,25
22000 110 0.2 10,15,25
22000 100 05 15,25,50
22000 110 0,5 15,25,50
22000 100 1 50,75,100
22000 110 1 50,75,100
]

[
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ABB s.r.o. Tne data and ilustrations In this catalogue are not

v, binding. We reserva the right to make changes of the
PPMY Brno content, in the course of technical development of the
Videnska 117 product,
619 00 Brno, Czech Republic
Tel.: +420 547 152 602

+420 547 152 614
Fax: +420 547 152 626
E-mail:  Info.eff@cz.abb.com

www.abb.com
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PEIIYEJIKKA EBRITAPHA

BBATARCKY UHCTHTYT 0 MeTDROIOTMA v
REPUBLIC OF BULGARIZA >.€
Bulgarian Institute of Metrology

AON'BL/HEHME N2 15.09.4506.1

KbM YOQOCTOBEPEHME

3A OROBPEH TUMN CPEACTBO 3A M3MEPBAHE N? 06.01.4506
Measuring Instrument Type-approval Certificate-Revisfon 1

HWananeHo Ha
AponsBoguTen:
Issued to manufacturer:

Ha ocHoBaHMe Ha:
In Accordance with:

OTHOCHO!
In Respect of:

TeXHUYECKn 1
MEeTPONOrHUHH
XapaKTepUCTHKN:
Technical and metrological
characteristics:

Cpox Ha BannaHocCT:
Valid until;

CpencreoTo 3a M3MepBaHe e
BMMACAHO B perucrbpa Ha
opoGpeHNTe 32 U3NoN3BaHe
TUROBE CPEeAcTBA 3a
namepBaHe nog No:
Reference N¢:

Aara va agaBaHe Ha
NbPBOHAMAMHOTO
YAOCTOBEPEHNETO 28
ofo6peH Tim:

Date:

Hara Ha visgaBaHe Ha
AONTBAHEHUETO KbM
YAOCTOBEPEHMETO 33
opobped Trn:

Date:

ABB S.r.0., Penybnnka Yexus

un. 30, an.2 or 3aKkoHa 38 M2MepBaHWATA

uaMepBaTeneH HampexeHoa TpaHchopMaTop 3a  CpemHo
HanpexeHwe Tun TDC...(TDC4; TDC6)

NpUNOXEHWe, HEPA3ARNHA YACT 0T HACTOALOTO
YAOCTOBEpEHME 3@ OACGPEH THM CPEACTBO 33 W3MEepBaHe

14.09.2025 .

4506
05.01.2006 r.

14.09.2015r,
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Mpraoxedre koM JonbntHenua N2 15.09.4506.1 kxbM yaocrosepeHne N2 06.01.4506

W3gagedo Ha npon3BoauTten: ABB S.r.o., Penybnuka Yexun

OTHOCHO! U3MepBeaTener HanpexeHos TpaHchopMaTop 38 CPeAHO HanpeXeHue

™Mn TDC...(TDC4; TDCE)

Onucanue Ha gonbnHeHHe N2 15.09.4506.1 kbM yaocToEepeHMe 3a ogobpeH Tin N2

06.01.4506

WUspafeHoTo AQMbAHEHWEe N2

15.09.4506.1 xbM vyaocTOoBepeHMe 3a omobpeH Tun N

' 06.01.4506 € 3a YALAXABAHE Ha CPOKa Ha BaAMAHOCT Ha opobpssaHe Ha TMna go 14,09.2025

roavHa.

CrpaHuua 2 ot 27
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. Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH {German Accreditation Body) attests that the
testing laboratory

PEHLA GbR
PEHLA-Priiffeld Ratingen
Oberhausener Strale 33, 40472 Ratingen

is competent under the terms of DINEN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voitage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Power transformers and Busbar Systems

\M

A

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-09
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages.

Registration number of the certificate: D-PL-12072-06-01

ng. (Fﬁ}‘%

e o

This doc@atian. The definitive version is the original German “f*;‘.‘-éﬁaf'fﬁ csrtQPa@FMHMA l
Sea notW Y e it A S TR L Ao

Frankfurt am Main, 2012-05-09 D
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrale6 - | Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body {AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation (EC) No 76572008 of the European Parliament and of
the Counclil of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products (Officlal Journal of the European Union L 218 of 9 July 2008, p. 30}, DAkKS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum (IAF) and International Laboratory Accreditation
Cooperation (ILAC). The signatories to these agreements recognise each other’s accreditations.

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

ILAC: www.ilac.org

IAF:  www.iaf.nu
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Medium Voitage Product
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Parameters

Units

Highest voltage for equipment

17.5 - 24 (25) KV

Power frequency test voltage, 1 min.

a8 - 50 (55) kV

Lightning fmpulse test voltage

95 - 125 kV

Max. rated burden, classes

25/0.2 - 100/0.6 - 150/1 VA/cl

Residual winding

50 - 200/6P VA/cl

Description

The TJC 6 single-pale insulated voltage transformers are cast
In epoxy resin and designad mostly for insulation voltages of
17,510 25 kV.

insulation voitages different from the above are the subject of
an agreement between the manufacturer and the customer.

if no other value is required the transformers are manufac-
tured with a overvoltage factor of 1.9 x Urv/8 hrs. One outlet
of the primary winding, including the respective terminal is in-
sulated from the earth to a level which corresponds to the rat-
sd insulation value, The transformer is mostly equipped with
two secondary windings, the first one for either measuring or
protection purposes, the other for being connected into an
open-delta connection in a threephase system. One terminal
of each secondary winding and cne of the open-delta con-
nected terminals have to be earthed during the transformer
opsaration. When not required otherwise, the secondary wind-
ings are lead out into a casttyps secondary terminal board.

The transformer can be mounted in any position. The trans-
formers are fixed by four screws, the M8 bolted earthing
clamp is located on the transformer base plate. The second-
ary terminal board is covered with a transparent and sealable
cover made of plastic material.

S

2 TJC 8| Indoor voltage transformers r/

Rated primary voltages
T1I/3 KV, 153 KV, 2043 KV; 22/§3 KV,
Other primary voltages can also be supplied on request.

Rated secondary voltages

100443 V: 110743 V - accuracy classes 0.2; 0.5; 1 {measuring
winding) or 3P; 8P {protection winding).

Other secondary voltages can also be supplied on request.

Rated voltages for open-deita connection

100/3 V; 110/3 V- class 6P,

Other voltages for open-delta connection can also be sup-
plled based on customer requiremant.

Rated frequency
50 Hz; 60 Hz.

Based on a discussion with the manufacturer the transformer
can also be designed for two primary voltage levels (with
change over secondary side).

The transformers are manufactured conformably to the re-
quirements and recommendations of the following standards
and regulations: |EC, VDE, ANS|, BS, GOST and CSN.
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Dimensional Drawing

TJC 6 Weight: appr. 20 kg
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Marking of the voltage transformer outlets
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a) Single-pole insulated transformer | b Single-pole Insulated transformer with a tap | ¢) Double-pole Insulated transformer | d) Double-pole insulated
transformer with a tap | &) Single-pole insulated transformer with two secondary windings | f} Single-pole insulated transformer with two secondary w

dings, with one of which baing the auxiliary {residual) winding | g) Single-pole Iinsulated transformer with two secondary, tapped windings, with one
belng the auxiliary (resldual) winding. ’
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Standard execution of the transformers

Primary voltage; [V] Secondary voltage : Residual winding i

voliage; [V] accuracy burden; [VA] voltage; [V] accuracy burden; [VA]
15 00043 100/§3 0.2 10;15;25
15 00043 100//3 0.2 10;15;25 100/3 8P 50
15 000/J3 100/43 0.2 10;15:25 100/3 6P 100
15 000/J3 110/J3 0.2 10;15;25
15 000/J3 110743 0.2 10;15;26 110/3 6P 50
15 000/f3 11043 0.2 10;15;25 110/3 6P 100
15 000443 10043 0.5 15;25;50
15 000/43 100/43 0.5 15;25,50 100/3 6P 50
15 000/43 100443 0.5 15;25;50 100/3 &P 100
15 Q0043 1104/3 0.5 15;25;50
15 000/3 110/43 0.5 15:25;50 110/3 6P 50
15 00043 110443 0.5 16;25;50 110/3 6P 100
15 000/4/3 100/43 1 80;75;100
15 00043 100443 1 50,75;100 100/3 6P 50
15 00043 100/43 1 50,75;100 100/3 6P 100
15 000/J3 110443 1 50;75;100
18 00043 110403 1 50;75;100 110/3 &P 50
15 00043 11043 1 50;75,100 110/3 6P 100
20 000/{3 10043 0.2 10;15;25
20 00043 100//3 0.2 10;15;25 100/3 6P 50
20 000/{3 100/,/3 0.2 10;15;25 100/3 &P 100
20 000/43 110443 0.2 10;15;25
20 000/3 11043 0.2 10;15;25 110/3 6P 50
20 00043 110443 0.2 10;15;25 110/3 6P 100
20 000/{3 100/f3 0.5 15;25;50
20 00043 10073 0.5 156;25;50 100/3 &P 50
20 000/3 10043 0.5 15;25;50 100/3 6P 100
20 000/{3 11043 0.5 15,25;50
20 000743 110743 0.5 156;25,50 110/3 6P 50
20 00043 110/43 0.5 15,25;50 11073 8P 100
20 000/43 100443 1 50:75;100
20 000Af3 10043 1 50;75;,100 100/3 8P 50
20 00073 100/J3 1 50:75,100 100/3 st 100
20 00043 1104/3 1 50:75;100
20 00043 1104/3 1 50;75;,100 - 110/3 6P 50
20 000/3 110/J3 1 80,75;100 110/3 6P 100
22 D00/J3 100//3 0.2 10;15;25
22 000/4f3 100/43 0.2 10;15;25 100/3 6P 50
22 000/f3 100/43 0.2 10;15;25 100/3 6P 100
22 00043 110443 0.2 10;15;25
22 0003 110/J3 0.2 10;15;25 110/3 &P 50
22 00043 1104/3 0.2 10;16;25 110/3 6P 100
22 000/3 100//3 0.5 15;25;50
22 000/¢3 100/43 0.5 156;25;50 100/3 8P 50 ™
22 000/4/3 100/43 0.5 16;25;50 10073 6P 100 N
22 00043 11043 0.6 15,2550
22 00043 11043 0.5 15:26;50 110/3 8P 50
22 00043 110/J3 0.5 15;25;50 15073 6P 100
22 000/y3 10043 1 50;75,100
22 00043 100//3 1 50,75;100 100/3 6P 50
22 000/4/3 100//3 1 50;75;100 100/3 6P 100
22 000/,/3 110/43 1 50,765,100
22 00043 11043 1 50;75:100 110/3 6P
22 00043 11043 1 80;75;100 110/3 6P
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Contact us

ABB s.ro,
EPMY Brno

Videnska 117, 619 00 Brno,

Czech Republic

Tel:  +420 547 152 021
+420 547 162 614

Fax;  +420 547 152 626

E-malil: info.e/f@cz.abb.com

WLC000521 Rev.3, en 2016 0.10.06

www.abb.com

The data and illustrations ase not binding. We reserve the right to
maks changas without notice In the course of technical develop-
ment of the preduct.

© Copyright 2015 ABB.
All rights reserved.
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IHPKABHA ATEHIIHS

3A METPOJIOI'HS H

TEXHUYECKH HAJI3OP
. STATE AGENCY FOR METROLOGY
AND TECHNICAL SURVEILLANCE

BBJATCAPHA ==
YJIOCTOBEPEHHE
34 OTOBPEH THII CPE/ICTBO 34 H3MEPBAHE
Measuring Instrument Type-approval Certificate
Ne 06.01.4505
Wspaneno Ha: “ABB Brirapus” EOO/,
Issued to:

rp. Codns, yn. “"l}pnama” Ne5:
4

a1 32, anf 1 or, aKorggsa H3MCPBARASATA
(I8, 6p; A6 012002 11

;Et’ i
f_;ﬁjme BaTenéH Ha iiTenen Tpanchopmarop 5
SoKerie (TIC 4, TIC 6, TIC 7

Bumucsa ce B periici
oxodpeHHTE 32 H3IIO.
THIOBE CPEICTBA 32
H3MepBane moa Ne: ' 4505
Reference Ne:

Jara'Ha H3AaBaHe AA

Y0CTOBEDEALETO 33 0400peH
THN: 05.01.2006 .

Date:

I'IPE,[[CEI[ATEJI
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Hprioxkenne KbM YAOCTOBEPCHIE 32 oxo0pen TAI Ne 06.01.4505

. Mispaneno Ha: “ABB Brmrapas” EOO/I, 1p. Codus

—=
=

\

OTHOCHO: H3MEPBATENEH HAPEKATENCH ThARC(OPMATOP 33 CPE/IHO HANPEKCHHE THII

TIC...{TIC 4, TIC 6, TIC 7)

Onneanye HA THIAS

EAHONOJIOCHETE FAJIBAHUYGECKA DPa3NeiBiIi RalpiKATeIHE TpascGopMaTOpH THII
TIC .... (TIC 4, TIC 6, TIC 7) ca XepMeTH3HpaHH ¢ OTIHEKA OT CHOKCHJIHA CMONA H ca
TIPOEKTHPEHH 32 HOMAHANIHO HHBO HA H30/IAIMATA KAKTO CIIC/IBA;
- tun TIC 4 - ot 3,6/10/40 kV gmo 12/28/75 KV,
- tan TIC 6 - ot 17,5/38/95 KV mo 24(25)/ 50(55)/ 125 kV;
- 1um TIC 7 - ot 36/70/170 XV no 40,5/95/200 kV.
TparcdhopMaToprTe ¢ H3MBIHABAT ¢ JBC BIOPY YHU HAMOTKH, HEPBATa OT KOHTO CITYKH
eHOBDEMEHHO 32 M3MepBaHC H 34 pelieiiHa 3amuTa, a Apyrara ¢ 3a CBHpSBAHe B OTBOPEH
TPHMBI'BIHFK IpH TpH(basHa CHCTEMA.
BropiIEATEe HAMOTKH C4 H3BCAEHH HA KJIEMOPE/] OT JAT THII, IOKPHUT ¢ IPO3PATHO Kanadge
OT TINACTMACOB MATEPHAIL, KOSTO MOXe Ja ce IioMbupa,
Tlo kepaiHe Ha KIMEHTA MOTAT Jja ce H3paboTAT CHII0 B HAMOTKH 34 PAsIAIHH IMEPRUTHH

H BTOPHYHHA HALIPEXEHH.

"BraMoxHA € CHIO H H3paborTKa ¢ JBe IBPBHYHH HANPEXeRHs (C NMPEBK/IOYBAHC HA

BTOPHYHATA CTPAHA).

TpaacthopmaropuTe ¢

gaca.

TpancdopMaTOPBT MOXE [ia C& MOHTHPA BBB BCAKO IOIOKCHHAE.

1.1. Texpu4uecKH H METPOJIOTHIHH XAPAKTPHCTHKHA:

¢ npom3BeX/Aar ¢ (aKkTop Ha IPEHANPEKEHHAE OT 1,9x Un/8

Tun TpanchopmaTop

TIC 4 TIC 6 TIC7
MaxcrMango HaupexeHde ga
amapara, kV } or 3,6 mo 12 ot 17,5 mo 24(25) ot 36 go 40,5
HoMHHEATHO IIHPBYIHO 3N 3333 6/3; 6,6W | 11N3;15W3 | 30 3;3313;
manpexende , kV 3; 10/ 3; 1143 2013 5223 35/Y 3

HoMuHAIHO BTOPAIHO
Hanpeskerae , KV

1004 3 ; 11043

Homunanga decToTa, Hz 50; 60
Ks1ac HA TOIHOCT: N
- Y3MEPBATCIHE HAMOTKH 0,2:;0,51 '
- 3ariUTHA HAMOTKH 3P; 6P
VanmrBamo HAPEKEHHUE ¢
R — ot 10 ;10 28 ot 38 mo 50 (55) ot 70 mo 95
W3nmTBaImo AMITYJICHO
sanpesenne, KV ot 40 mo 75 oT 95 no 125 or 170 no 200
MaxcumaneH HOMHHATCH 257 0.2 25702 50702
T‘I’Zifé e, V! Alxae 50/ 0,5 100/0,5 150/ 0,5
P 100/ 1 150 /1 250/1 /
MaxcAMAaNeH HOMHEHAICH a
topap/ Knac , VA/ xmac
- HyJIGBa HAMOTKA 50:200/ 6P
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REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

PENVEAVKA BEITAPHA :
BRnrapcKy MHCTMTYT MO MeTPOIIOTMA : v
Pad

[ONBAHEHUE N2 15.09.4505.1

KbM YAOCTOBEPEHME
3A OQOBPEH TUMN CPEACTBO 3A U3MEPBAHE N¢ 06.01.4505
Measuring Instrument Type-approval Certificate-Revision 1

VispapeHo Ha :
npou3BOANTER! ABB S.r.o., Peny6nuka Yexua
Issued to manufacturer:

Ha ocHoBaHne Ha: un. 30, an.2 or 3akoHa 3a W3MepBaHuATa
In Accordance with:

OTHOCHO! u3MepBaTeneH HarpexeHoB TpaHcdopMaTop 3a  CPesHo
In Respect of: HanpexeHue Tun TIC...(TIC4; TIC6; TIC7)

TexXHHYeCcKn ¥

METPONIOrHUHH

XapaKTepucTiHiu: . npuAoKeHne, HepasaenHa yacT oT HacToALOTO

Technical and metrological YAOCTOBEPEHWE 33 0FOGPEH THIT CPEACTBO 3a H3MepBaHe
characteristics:

Cpok Ha BANMAHOCT: 14.09.2025 r.

Valid until:

CpencreoTo 3a H3MEpBaHe e
BNHCAHO B perMcrbpa Ha
opobpenKTe 33 MaNoN3BaHe
TUMOBE CP2ACTBa 3a

usMepsaHe nop No: 4505
Reference Ne:

[Aarta Ha ¥agaBaHe Ha
NbPBOHAYANMHOTO
yaocTosepeHUeTo 3a

opoGpeH THN: 05.01.2006 r.
Date:

Jata Ha n3gasaHe Ha
AOMBbIHEHNETO KbM
YAOCTOBEPEHHETO 32

onoGpeH TUN: 14.09.2015 r.
Date:
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NMpunoxenne koM flonbnHenne N2 15.09.4505.1 kbM ypocToBEpEHHE N? 06.01.4505 2?

Ws3paneHo Ha nponseoguten: ABB S.r.o., Penybnuka Hexus

OTHOCHO: N3MePBATENEH HaNPeXeHOB TpaHchopMaTop 38 CPEAHO HanpexeHue
TN TJC...(TIC4; TICG; TIC7)

OnucaHue Ha aonbraHeHne N2 15,09.4505.1 KbM yaocToBepeHne 3a ogobpe Tun N2
06.01.4505

WagapeHoro gonbrnedwe N¢ 15.09.4505.1 KuM yaocrosepeHne 3a ofobpeH Ttwn N?
06.01.4505 e 3a’ yAL/KaBaHe Ha cpoka Ha BanuAHOCT Ha oAcbpsBaHe Ha Tvna Ao 14.09.2025

roavHa,
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wh. . . Deutsche
WAz e,
X'&‘_“.ms*" Akkreditferungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsection1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of

EA, ILAC and |AF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH (German Accreditation Body) attests that the
testing laboratory

PEHLA GbR
PEHLA-Priiffeld Ratingen
Oberhausener StralRe 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Power transformers and Busbar Systems

A

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-09
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. [t comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages.

Reglstration number of the certificate: D-PL-12072-06-01

Frankfurt am Main, 2012-05-0%

| Z}*
This document is a translation. The definitive verslon Is the ofiginal German acc;edltgtl?p Bl@a@ !{Mﬂ I
Ses notes oyedea[/@ P
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurtiam Main Office Braunschweig
Spittelmarkt 10 Gartenstrale 6 Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstette GmbH (DAkkS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625} and the Regulation (EC) No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products (Official Journal of the European Unien L 218 of 9 july 2008, p. 30). DAKKS Is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation {EA), International Accreditation Forum (IAF} and International Laboratory Accreditation
Cooperation {ILAC). The signatories to these agreements recognise each other’s accreditations.

Ay

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

ILAC: www.llac.org

IAF:  www.iafnu
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AEKNAPALUA
3a KOH@MAEHLMEJ’IHOCT W N3BBRLUEH OFNeqd Ha obeKT no npegmMeTa Ha nopsyKaTa

donynoanucanvat Meoprn Hukonos Tabakos B Ka4ecTBOTO MU Ha rpeacraenAbaily ~EnekTponyke
Tabarkop ¥ cvHoe® QO] yyacTHiK B npolieaypa 3a Be3naraHe Ha oblecTseHa nopbuka ¢ pedh. Ne
PPD 17 — 052 n npeaMeT: ,Mozephuaauus (peTpodut) Ha enexTpudecky ypeady 110/20 (10} KV u
ELBENISHETO MM B PSXKUM Ha TeneMexaHuka”, '

OJEKNAPUPAM, HE:

1/ MNpedcTaBUTeN HA YHACTHUKE, KOFOTO NPEACTaBNsABaM € U3BBLPILMIL OrNeA Ha eHepryidHua obeKT oT
obxBaTa Ha O6ocobeta nosulus 3 /OMN 3/ - MoaepHuzauvs (peTpodnT) Ha 3akpuTa pasnpepennTenta
ypenBa 20 kV B nopcTaHuus ,Bepuna, a WMEHHO! nfcr ,Bepwna” ¥ CbM 3anosHatT Cke
CLLLECTRYBALLOTO NONOXeHue B obekTa.

2/ Hama aa pasnpocTpaHaBam noseputenHa uHgopmauus, BbB Bpb3Ka ¢ W3BBPLUEHUA OMEN Ha
oBekTa Ha BbanoxXWTENA, KaTo MW € WSBECTHO, Ye 3a NoBepuTernHa e CHMTa BCAKa MRAopMaLng,
OTHOCHO NPOMYCKATENHUS PeXvM B 0BeKTa, opraHuk3aunsTa Ha paboTHara ciuna v paboTHuA Npouec,
HaNMYHOTO 0BopyABaHE M TEXHUYECKUTE CXEMU Ha (DYHKLMOHUPAHETO MY, CUCTEMUTE 3a 3alljuTa 1
CUFYPHOCT B 06eKTa U BCHUKO, KOETO € CBBbP3aHO ¢ HanuiHoTO ofopyaBate, ChophKeHus i TAXHOTO
thYHKUMOHVPaHE B ChOTBETHMS OOEKT.

3/ Mpvnaram AOKYMEHT 38 U3BBLPLLEH OrMef, ChCTaBEH Ha MACTO B MOACTaHLMATA.

MpunoxeHne: cbrnacHo TeEKCTa

Lama 25.07.2017 . [exnaparop: [
/eopau TabAkos:Ynpasumes/

L

-
-



OEKNAPALMNS
3a KOHqJViﬂ,eHLLD‘IaﬂHOCT BBE BPBR3KA C nocetleHve Ha oBekT

JonynoanucaHuar ...

........... Faaena

{co6cmeeHo, BauiuHo u agilinge ume)

ErH ..aﬁﬁ{/éXﬁ;pmemaBam JIi4Ha Kapra Ne 5{0573{;? 6‘@5 u3naneHa Ha 50*08';’ ’&9{ 4

OT/CZé/F/ZM

C NoCTOAHEeH agpec: .. &l L0000

L0 Ceeapertes Qéﬁ“
MpeacTaBuTen Ha ... Ll f B 2 RAD e, U LA T

a 10pUAUYeCKOMO Nuye/pusuieckomo nuye t eud Ha
mbpaoseta)

CwC cenaniile ¥ aapec Ha ynpasneHue:

'g

safiHTepecoBaHo nuue fo cmucbna Ha §2, T.14 orT [onwbRHutenkure pasnopegbv Ha 3akoHa 3a
oflLecTBeHUTE NOPBYKM 3a OTKPWUTA npoueaypa 3a BbafaraHe Ha obllecTBeHa nopwLHka C MpeAMer.
,MopepHusaums (peTpodut) Ha enexkrpudecky ypendn 110/20 (10) KV ¥ BbBEXAAHETO UM B PEXUM Ha
TenemexaHvika ", ped. Ne PPD 17 - 052, BbB Bpb3ka C MOCELIEHKETO Ha obexra, npeamMeT Ha
oblliecTBeHaTa MOpbYKE, € Lien 3ano3HasaHe CbC CHLIECTBYBALLOTO MY JIONIOKEHWE, BKNIOYMTENHO C
AeCTBALLMTE eNneKTPUHECKU ChopbxeHus K cnelndukataHa NG ..., {;/fofé’l

OEKNAPUPAM:

1. Hama pa pasrnacaBam Mo HUKAKLE HauuH I*‘IHC.bOpMaL[MFITa cTaHana My W3BecTHa npuy 3anosHasaHe Cble
CchblilecTayBalloTO My’(?yl'IOJ'IE}KEI-‘Il/‘[e3 BKMIOYUTENHO C AelcTBauluTe enekrpuydeckd ChopbieHus

cneywchukara Ha NC >

2. HascHO cbM, Ye pasmacsBaHe Ha WHGOpMaUMs NO CMUCHIIA Ha HacToAwara Aeknapauu
NpeacTaBnsBa BCAKLKLE BUJ YCTHO WM NUCMEHO U3fBNEHWe, npejasade HauHpopMauvs Ha XapTheH,
SNEKTPOHEH WNK APYr HOCUTES, BKIMOYMTENHO M0 AOLLA, (hakC UMK eneKTpOHHA Nowa, KakTo U BCAKaKLE
APYr HaukH Ha pasrachAeaHe HavHdopMmauws, B TOBA uMCNO 4pes cpeicTeata 3a Macoeo
OCBEAOMSABAHE, NEYATHWTE N3AaHWUA YN KHTEPHeT,

AssecTHa My e oTrosopHocTTa no 4n.313 ot HakasarenHus Koaeke.

fata LGS A Leknaparop: X /

nodnuc

mpume UMeHa

/4Zﬁér€ ) {i;é??C7ﬁ¥QVFK/7f:ﬁ%;;ﬂcﬂ%w;/e .%éalywc»ép
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NEKNAPALINS

33 NpUeMaHe Ha YCrioBWATa B NPOeKTa Ha A0roBop

e Jlonynoanucanuar ['eopru Hukonos Tabakos B Ka4eCTBOTO MU Ha npeacTasnasay EnekTponyxc
TaBakos 1 cuHoee" OO, y4acTHrK B oBLjecTreHa nopbyka ¢ ped. Ne PPD 17 — 052 v npegMeT:
MopepHusauus (peTpoduT) Ha enexTpuyeckn ypeadu 110720 (10) KV 1 BbBEXAHETO VM B PEXUM
Ha TernemexaHuka®, OBocobera noauuwa 3 /O 3/ - MogepHusauna (peTpouT) Ha 3akpuTa
pasnpeaenurensa ypeada 20 kV B noacTaHuns ,Bepuna’;

JEKITAPWPAM,UYE:

HPMEMEM YCroBUATa B NpoeKTa Ha AOroBOp, NPUNOXEH B NOKyMEeHTauudTa 3a ydactme.

Hama 25.07.2017 2. eknapatop; = 7 Ay,
/reopau Tabakog-Yipagumen/

"



OEKNAPALIUA
3a cpoka Ha BanuaHocT Ha oepTara

Honynognucanuar Meopri Hukonoe TaGakos, nputexasalll nuyHa kapTa Ne641449027, nanageHa Ha
17.11.2010 r.or MBP- rp. TMnoegus, aapec c.Benauwwua, obw.Pogony, ofn.lMnosaus,
yn."CrwenuHenve” Ne2b B KauecTBOTO MU Ha YnpaevTen Ha ,EnexTponykc TaGakos 1 cuHose" Q0[]
Yy4acTHMK B fpouedypa 3a Bb3farade Ha obljecTBeHa NOopkYKa ¢ npeamer. ,MoaepHusauus
(peTpodouT) Ha enekTpudecky ypendn 110/20 (10) kV v BLBEXASHETO UM B PEXNM HA TEeneMexaHuka’,
peth. Ne PPD 17-052,

Obocobena noavums 3 /OM 3/ - MopepHuaauma (peTpoduT) Ha 3akpuTa pasnpefenuTenHa ypeaba 20

KV B noacTasuma ,Bepuna”;

OEKNTAPUPAM YE:

C nogaeaHe Ha ocbep'ra'ra 3a ydactie B obllecTBeHaTa NOPBLYKE, HanpaBeHWTE OT Hac NpeaAnoXeHus.

M MIOETU aHTAXMMEHTH C& BaNWAHW 33 CPOKa, NOCOYEH B OGABNEHMETO, CUMTAHO OT KpalHWA CPoK 3a
nopiaeaxe Ha oepTute.

flama 26.07.2017 a. [eknaparop: .
/eopau Tab;




